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CHAPTER I - THE PROBLEM 
Introduction 
Practically all individuals who are mature enough can 
recognize problems within themselves on the basis of their 
own experiences or as a result of observations of ethers. 
The problems they encounter or recognize in others may very 
well be termed anxieties - pervasive and profound phenomena 
that can be traced back to the middle of the 20th century, 
to threats of war, and the uncontrolled atom bomb, to the 
inner confusion of psychological disorientation in everyday 
situations and to the uncertainty with respect to values and 
acceptable standards of conflict. 
Edwards (1979) pointed out that mechanization and 
industrialization during the past 100 years have undergone a 
change. He contended that factors behind these changes were 
due to the emergence of large corporations. These changes 
may have also produced a decrease in employment of 
individuals within the corporations through automation of 
the work performed by those individuals. Mechanization and 
industrialization command and almost demand employees to 
keep pace with the output of machines and tools. This 
results in a control over people by machines rather than 
control of people by people. A large number of workers have 
experienced difficulties because of their loss of individual 
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control of tasks within the work place. This, in turn, 
impinges on most aspects of their lives (Edwards, 1979, 
Hirsch, 1979). Many workers are discontented, dissatisfied, 
resentful, frustrated, and bored. In examining the history 
of the American workers and projecting future changes within 
corporations, Edwards (1979) suggested that further changes 
will occur in industry, and technical controls will be 
prevalent in the 1980s. 
We seem to be currently experiencing technological 
advancements at a greater rate than ever before. During the 
Sputnik era (1950s) when mathematics and other sciences were 
emphasized for every citizen in our society, other 
technologies were being developed (e.g. solar energy, 
nuclear energy, robots, computers, etc.). Emphasis placed 
on computers in the 1980s, like the emphasis placed on 
mathematics during the Sputnik era have been met with much 
enthusiasm by educators, students, staff and employees of 
various industrial corporations. Others have resisted and 
are continuing to resist the emphasis on the use of 
computers. The resistance to use computers may be partially 
due to "computer anxiety". This resistance to computer 
technology may be related to many variables, e.g. inadequate 
information about using computers, lack of experiences, 
procrastination, and fear of the unknown (Rogers and 
Eichholz, 1954). 
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Seidel and Rubin (1977) and Levien (1972) contended 
that people who are anxious about using computers, when 
given a choice between using and not using a computer, often 
choose not to. Computer anxiety may be interpreted as a 
mixture of fear, apprehension and hope that one encounters 
when interacting or planning to interact with computers. 
Computer anxiety among educators tends to inhibit the 
potential benefits of computer technology in education. 
Most teachers have inadequate training for practical use of 
computers in the classroom. This retards the preparation of 
students in advanced computer courses or development of 
career choices in the use of computers. Rohner (1981) 
contended that when most teachers have inadequate training 
for practical use for computers in the classroom, anxiety 
may be created in the forms of frustration, ridicule, and 
complaints. This may cause the computer to be used 
improperly, overlooked, or never used. 
Mechanization brought with it low skills required of 
its many industrial workers. In industry, the people have 
always maintained control of the industrial work force. 
However, in the future, it is possible that a machine such 
as a computer may take charge and take precedence over many 
industrial workers in the work force. For low skilled 
workers, this new technology could create problems for 
workers due to the ease in which they could be replaced. 
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In America, occupations have typically been stereotyped 
as either male or female occupations, although many jobs may 
be performed by either male or female workers. According to 
Gilli (1980) and Green (1980) special federal laws have 
tended to reduce the exploitation of cheap labor by women 
working in the same occupations as males. 
Presently, trade and technical programs geared toward 
highly technical occupations are experiencing increases in 
enrollment. Technical job areas once considered the domain 
of males also have been experiencing a small increase in the 
proportion of female employees. Knight (1980) confirmed 
this fact by pointing out that agriculture once considered 
the domain of males now has over 21% female enrollment in 
its educational programs. 
In this study, the researcher examined the levels of 
anxiety among individuals enrolled in technical and 
professional courses that varied in the degree to which they 
use tools or machines. The fear of using tools, similar to 
the computer anxiety previously mentioned, is referred to 
throughout this study as "tool anxiety". The problems that 
are encountered in the use of computers, can also be 
prevalent in the use of other tools and machines used in the 
home, laboratory, and in industry. These problems related 
to the use of tools may contribute to the under-
representation of females and minorities when choosing a 
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professional or technical career requiring the use of 
various tools or machines. Where tool anxiety may be found 
to be prevalent in groups of individuals, those groups may 
be at a disadvantage in pursuing careers in which tools or 
machines are used (Miller, Benton, and James 1983). 
Problem of the Study 
The problem of this study was to develop three forms of 
an instrument to measure tool anxiety in individuals and 
within groups of individuals, and to determine whether or 
not this tool anxiety could be observed and measured 
consistently. If the measures of tool anxiety were found to 
be reliable, then the problem of causation and remediation 
could be explored. This study focused on instrumentation: 
that is, the scoring, validation, and the conceptualization 
of the measures of tool anxiety. 
Purposes of the Study 
The purposes of this study were to: 
1. develop and validate three (3) instrument forms 
for measuring the tool anxiety of individuals or 
groups of individuals for using certain tools and 
machines. 
2. examine the relationship between tool anxiety and 
students' selection of technical courses or 
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technical careers. 
3. draw conclusions and make recommendations for 
subsequent research, instruction, and 
dissemination of materials to aid in technical 
subject matter areas. 
4. provide information concerning tool anxiety among 
females. 
Significance of the Study 
Vocational preferences among young students, 
preadolescents and adolescents, are often based on 
inadequate information about vocational opportunities, 
ignorance about their own capabilities, and lack of 
information about the demands of requisite education and/or 
training programs (Brown, 1970, p.vii). Educators, 
psychologists, and sociologists have long been concerned 
about the process of vocational choice. Frank Parsons, a 
Boston social worker and founder of the modern guidance 
movement, was concerned that the industrial revolution would 
so complicate occupational choice that intelligent decisions 
could not be made without assistance (Wolfbein, 1964). A 
review of labor trends during the past half century attested 
Parson's prophetic wisdom. He stated. 
Any retrospective assessment of the world of work 
over the past half century underscores one 
surprisingly important force: change. Change will 
continue to be pervasive in the labor situation. 
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in education, counseling psychology, and school 
guidance programs. They must be prepared to 
assist students to prepare for change (p. 154). 
In the literature reviewed, there have been no 
instruments used to measure technical tool anxiety among 
individuals. However, this study is designed to measure 
students' technical tool anxiety levels and the effect of 
this anxiety on subsequent course choice and career choice. 
Ultimately, this study may lead to subsequent activities 
that will: 
1. Help technical teachers modify their instruction 
to meet the needs of all students from non-
traditional areas. 
2. Help improve the safety environment of technical 
courses so that high anxious students can reduce 
their fear of going into technical occupations. 
3. Help post-secondary faculty and college 
administrators supply information to counselors 
for helping students identify course choices 
toward a particular career. 
4. Help administrators identify why students choose 
or fail to choose certain courses. 
Research Questions 
The following research questions were addressed in this 
study : 
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Do scores obtained from three forms of tool 
anxiety measures (paper and pencil, slide and 
audio, and video forms) intercorrelate to a 
significant degree? 
Do mean tool anxiety scale scores of males and 
females differ on each of the three forms used to 
measure tool anxiety? 
Do subjects preparing for technical careers which 
require the use of tools or machines differ in 
their mean tool anxiety scale scores from 
subjects preparing for non-technical careers 
which require little or no use of tools or 
machines? 
Are there significant differences in the mean 
tool anxiety scale scores of the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the four types of major classifications? 
Do subjects from rural (farm) backgrounds have 
mean tool anxiety scores that differ from the 
scores of subjects raised in an urban 
environment? 
Are there significant differences in the mean 
tool anxiety scale scores of the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the five occupational categories for respondents' 
9 
mothers? 
7. Are there significant differences in the mean 
tool anxiety scale scores on the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the four occupational categories for respondents' 
fathers? 
8. Do the selected demographic variables contribute 
to the prediction of students' mean tool anxiety 
scale scores on the three tool anxiety scale 
measures (Forms 1, 2, and 3) of the instrument? 
9. Is there a significant relationship between the 
three tool anxiety scale measures (Forms 1, 2, 
and 3) and the selected demographic variables of 
the respondents? 
Statistical Hypotheses of the Study 
The following null hypotheses were tested to achieve 
the purposes of this study. 
1. The correlations obtained among the three forms 
of tool anxiety scales (paper and pencil, slide 
and audio, and video) do not differ from zero 
beyond that expected due to random sampling 
errors. 
• H : R =0 for X, y = 1, 2, 3 x%y 
o X, y 
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• Alpha = .05 level of significance 
Hypothesis number 1 was tested using the correlation 
F-statistic. 
2. The mean tool anxiety scale scores of males and 
females for the three instrument forms do not 
differ beyond that expected by chance alone. 
• Hg: = U2 where = mean tool anxiety 
scale scores of males. 
• = mean tool anxiety scale scores of 
females. 
• H^: z U-2 
• Alpha = .05 level of significance 
Hypothesis number 2 was tested by use of the student 
t-statistic. 
3. The mean tool anxiety scale scores for subjects 
preparing for technical careers involving the use 
of tools or machines is equal to the mean tool 
anxiety scale scores of subjects preparing for 
non-technical careers which do not utilize tools 
or machines in an important way for the three 
forms administered. 
' H,: = U; 
• where = mean tool anxiety scale scores for 
subjects in preparation for tool or machine 
related occupations. 
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• where = mean tool anxiety scale scores for 
subjects in preparation for occupations not 
utilizing tools or machines. 
" Ha= ' "2 
• Alpha = .05 level of significance. 
Hypothesis number 3 was tested by use of the student 
t-statistic. 
4. There are no significant differences in the mean 
tool anxiety scale scores of the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the four majors classifications. 
• ^1 = U2 = U3 = 
• where = mean tool anxiety scale scores of 
Elementary Education majors. 
• = mean tool anxiety scale scores of 
Industrial Education majors. 
• = mean tool anxiety scale scores of 
Agricultural Mechanics, Agricultural 
Education, and Farm Operations majors. 
• = mean tool anxiety scale scores of Home 
Economics Education and Institutional 
Management majors. 
" B*: Ui = U; = U3 = U4 
• where at least one of the group means 
differed from the others. 
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• Alpha = .05 level of significance. 
Hypothesis number 4 was tested by use of the F-
statistic. 
5. The mean tool anxiety scale scores of subjects 
from a rural background do not differ 
significantly from those of subjects from an 
urban background. 
" «0= = ^ 2 
• where = mean tool anxiety scale scores of 
subjects from a rural background. 
• where = mean tool anxiety scale scores of 
subjects from an urban background. 
" Ha= "l = "2 
• Alpha = .05 level of significance. 
Hypothesis number 5 was tested by use of the student 
t-statistic. 
6. There are no significant differences in the mean 
tool anxiety scale scores of the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the five occupational categories for the 
respondents' mothers. 
• = U3 = = U3 
• where = mean tool anxiety scale scores of 
respondents' mother's occupation classified 
as professional. 
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• = occupation classified as clerical. 
• = occupation classified as farming and/or 
laborer. 
• = occupation classified as sales and/or 
services. 
• Ug = occupation classified as homemaking. 
• Ha= = "2 = "3 ' "4 = ^5 
• where at least one of the group's mean 
differed from the others. 
• Alpha = .05 level of significance. 
Hypothesis number 5 was tested by use of the F-
statistic. 
7. There are no significant differences in the mean 
tool anxiety scale scores of the three tool 
anxiety scale measures (Forms 1, 2, and 3) among 
the four occupational categories for respondents' 
fathers. 
' =1^ = U, = U4 
• where = mean tool anxiety scale scores of 
respondents' father's occupation classified 
as professional. 
• ^2 ~ occupation classified as clerical. 
• = occupation classified as farming and/or 
laborer. 
• = occupation classified as sales and/or 
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services. 
• Ha= = "2 = "3 ' 
• where at least one of the means differed from 
the others. 
• Alpha = .05 level of significance. 
Hypothesis number 7 was tested by use of the F-
statistic. 
8. The selected demographic variables do not 
contribute to the prediction of respondents' mean 
tool anxiety scale scores on the three tool 
anxiety measures (Forms 1, 2, and 3) of the 
instrument. 
" Go= S: y.1,2 ...k = ^ 
a^'- y.1,2 . . -k * ° 
• Alpha = .05 level of significance. 
Hypothesis number 8 was tested by use of the F-
statistic. 
9. There are no significant relationships between 
the three tool anxiety scale measures (Forms 1, 
2, and 3) and the selected demographic variables. 
• c*c%. cy = ° 
• c*cx. cy ' ° 
• Alpha = .05 level of significance. 
Hypothesis number 9 was tested by use of the canonical 
correlation F-statistic. 
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Basic Assumptions of the Study 
For the purposes of this study, the following 
assumptions were made: 
1. The ratings of the items on the instruments by 
the judges were representative of the judges' 
true feelings as to how much anxiety someone else 
would probably have in using the tools or 
machines. 
2. Subjects' answers to the items on the instruments 
corresponded in a monotonie manner to the degree 
of anxiety they had in using tools or machines. 
Limitations of the Study 
The study was conducted under the following 
limitations : 
1. The sample of judges and subjects of the study 
were limited to undergraduate and/or graduate 
college students. 
2. Random sampling was not utilized. Samples of 
convenience (classes, volunteers) were used. 
3. Distorted audio cassette sounds may not have been 
true representatives of the actual sounds made by 
a tool or machine. 
16 
Definition of Terms 
The following definitions were applied to these terms 
used in this study. 
Anxiety 
• A painful or apprehensive uneasiness of the mind 
over an impending or anticipated ill (Webster, 
1977). 
• A feeling of fear, panic, or tension as a sensation 
of being wrought up or of expecting something 
unpleasant to happen (Walker, 1959). 
• A subjective feeling of fear, uneasy anticipation, 
panic, tension, dread, or impending unpleasant 
experiences (Roberts, 1964). 
• A mixture of fear, apprehension, and hope referred 
to in the future (Sawrey, 1959). 
Tool Anxiety 
• Tool anxiety took on a mixture of the previous 
definitions of anxiety and was referred to in this 
study as a mixture of fear, dread, apprehension, 
and hope that an individual encountered when 
attempting or planning to attempt the usage of a 
tool or machine. 
Trait Anxiety 
• A stable personality factor characterized by a 
subjective feeling of apprehension. 
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State Anxiety 
• A transitory emotional condition characterized by a 
subjective feeling of apprehension. 
Eigenvalues (characteristic root) _ 
• A mathematical property of a matrix; used in relation to 
the decomposition of a covariance matrix, both as a 
criterion of determining the number of factors to extract 
and a measure of variance accounted for by a given 
dimension (Kim and Mueller, 1978, p. 83). 
Scree test 
• A rule of thumb criterion for determining the number of 
significant factors to retain; it is based on the graph 
of roots (eigenvalues); claimed to be appropriate in 
handling disturbances due to minor (unarticulated) 
factors (Kim and Mueller, 1978, p. 85). 
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CHAPTER II - REVIEW OF LITERATURE 
In this chapter, literature pertaining to the present 
study is divided into several topical areas: (1) theories of 
anxiety, (2) meanings of anxiety, (3) comparison of 
mathematical and conputer anxiety to mechanical anxiety, and 
(4) measures of anxiety. 
Theories of Anxiety 
Anxiety is generally regarded as a basic human emotion. 
This term, anxiety, was invented by behavioral scientists to 
explain an observable behavior, but in and of itself, there 
is no clear physical existence. Although frequently 
confused with stress, anxiety is a phenomenon that must be 
understood before many emotional and psychological disorders 
can be understood. 
Early in life, young infants react to sudden stimuli 
such as loud noises by jerking the head, blinking the eyes, 
or by demonstrating other actions that represent the 
"startle reflex". This immediate response to sudden intense 
stimulation is marked by 
a blinking of the eyes,...head movement forward, a 
characteristic facial expression, raising and 
drawing forward of the shoulders, abduction of the 
upper arms, flexion of the fingers, forward 
movement of the trunk, contraction of the abdomen, 
and bending of the knees (May, 1950, p. 47). 
This startle reflex, often mistaken for fear, actually 
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precedes emotions such as fear and anxiety. The shift from 
the startle reflex to fear and anxiety represents a bridge 
from an unlearned response to a learned, socially 
conditioned, voluntary type of response. 
Kurt Goldstein provided a broad biological base for the 
understanding of anxiety. His central thesis was that 
anxiety is the "subjective experience of the organism in a 
catastrophic condition" (May, 1950). He defined a 
catastrophic condition as one in which an organism cannot 
cope with the demands of its environment and therefore feels 
a threat to its existence. The objective aspect of this 
condition is called disordered behavior, and the subjective 
aspect of it is termed anxiety. 
Sigmund Freud regarded anxiety as a state of unpleasure 
signified by "... a signal of danger... with symptoms 
created in order to remove the situation of danger. , 
(Levitt, 1957, p. 19). He defined three types of anxiety: 
reality anxiety, neurotic anxiety, and moral anxiety. 
Reality anxiety has a clearly identifiable warranted 
source in the external world. To have reality anxiety is 
sensible. 
In neurotic and moral anxiety, the id, the 
representation of biological instinctual drives, was seen by 
Freud as an unreasonable animal-like entity that constantly 
seeks immediate and complete gratification. It presents a 
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conscious threat. It may overwhelm the ego with acting out 
of socially unacceptable aggressive impulses. 
The ego, the personality aspect that is attuned to 
reality, assimilates information from the environment, 
reasons, thinks, and solves problems. 
The superego is a social creation. Closely synonymous 
with "conscience", the superego is developed as a 
consequence of conflict between the id and the ego. 
The Neo-Freudian belief is that anxiety comes about 
early in life, after an infant realizes that he/she is 
helpless and heavily dependent upon his/her parents for 
protection and support. The frustration of dependency needs 
arouses anxiety. Neo-Freudians, however, believe that the 
individual personality comprises defense mechanisms and 
traits that were developed to defend against primary anxiety 
(Levitt, 1967, p. 25). 
The Psychoanalytic theory of anxiety enforces the idea 
that anxiety is provoked by cues and stimulus 
generalizations. An organism learns to fear objects or 
conditions that are similar to an original, fearsome 
stimulus. For example, one's fear of a stove that burned 
him/her may also extend to fear of a lighted match because 
they are both described as "hot". According to Levitt, 
(1957) these fear producing cues permit an organism to avoid 
dangerous situations. 
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Meanings of Anxiety 
The range of possible definitions of anxiety is 
unlimited and in practice, very broad. No one definition is 
the ultimate definition, and usually each researcher must 
select his or her own definition based on a theoretical 
orientation. Gaudry and Spielberger (1971) stated that 
there is no qualitative way to define such a psychological 
construct, however selected meanings of anxiety are reported 
here because of the similarity to the definition selected by 
this researcher for tool anxiety. 
According to Freud, anxiety can be distinguished from 
other affective states by its unique contribution of 
experiential and physiological qualities. The experiential 
qualities consist of feelings of apprehension, tensions, or 
dread. The physiological phenomena include heart 
palpitation, disturbances of respiration, sweating, 
restlessness, and shuddering. 
Mowrer (1939) described anxiety as "...the anticipation 
of danger - a response characterized by tension, organic 
discomfort, and pain (May, 1950, p. 103), and Burton (1969) 
said that it is an unpleasant state which produces acute 
discomfort that is most associated with an object of high 
value. Tobias (1976) tagged it simply as the "I can't 
syndrome". Mathison (1977) felt that it is an irrational 
fear which interferes with the development or use of skills. 
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whereas Kogelman and Warren (1978) viewed it as an 
emotional, not intellectual inhibition, that can be 
overcome. 
After extensive observation, Morris (1978) concluded 
that anxiety consists of two separate components: worry and 
emotionality. Worry is the cognitive concern about 
performance and its consequences. Emotionality is a 
physiological and affective arousal. It is much less 
affected by such cognitive considerations and varies as a 
function of conditions. 
Math, Computer Anxiety/Tool Anxiety 
The idea of avoidance anxiety as presented by Levitt 
was furthered by the research of Miller, Benton, and James 
(1983). These researchers speculated that individuals who 
had high levels of anxiety toward mathematics avoided 
courses and careers requiring mathematics. And since there 
is a prevalent notion that computers are used solely in the 
fields of math, science, and engineering, the anxiety that 
many feel for math is extended to fear of and anxiety toward 
computers. Therefore, Miller et al. extended their research 
to incorporate the idea of mechanical anxiety. They 
contended that individuals who feared the use of tools or 
machines would also shy away from courses and careers 
dealing with tools or machines. Other research to support 
23 
this idea about mechanical anxiety is limited, however 
Hoffman (1983) did add to this area by examining variables 
that were expected to influence a measure of mechanical 
anxiety. She concluded that women have systematically been 
excluded from many fields in which tools are used because of 
sex-role stereotyping, sex discrimination, and career and 
family conflicts. However, she failed to identify variables 
that may have predicted or contributed to the apparent 
anxiety that women seemed to have in working with tools or 
machines. 
The parallel between mathematical and mechanical 
anxiety cannot be fully visualized since the literature on 
mechanical anxiety is limited. But the research by Fox and 
Denham (1974) on math anxiety does help further the idea. 
They found that females avoided courses and careers 
involving mathematics because of their belief that such 
courses and careers would be long and difficult to combine 
with marriage and family. Other factors that were 
identified as distractors to female interest in mathematics 
were: lack of parental and counselor support, stereotypic 
traits and attitudes, and peer pressures. 
In regard to parental and counselor support, Stanley, 
Keating and Fox (1974) found that males received a greater 
amount of support from parents than did females to 
participate in advanced mathematics curricula. Astin (1974) 
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also found that parents tended to reinforce boys' 
mathematical talent by purchasing scientific games and toys 
for them, moreso than for girls. As for parents' attitudes 
about computers, it was found that parents felt that their 
sons were more likely to enter careers where the computer is 
a primary tool - e.g. math, science, engineering. 
Therefore, they felt that it would be sound economic 
planning to give their sons early computer training. 
Levine (1976) reported that parents tended to accept 
poor marks in mathematics from their daughters, and to 
attribute them to inferior aptitude for math. Poor marks in 
mathematics by sons were attributed to laziness rather than 
to lack of aptitude. 
Haven (1972) stated that female students reported being 
discouraged from taking mathematics courses by their high 
school guidance counselors. Many counselors admitted 
discouraging female students from taking advanced math 
courses because they thought that females might not achieve 
as well as the males, and that females would be upset by a 
low grade. Also, they indicated that they thought 
mathematically related jobs were too demanding for females. 
As for computers in the school setting, it was found 
that access to the limited number of computers is usually 
determined or supervised by the math department, and in some 
schools, access to the computer is determined by one's 
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potential as a high achiever in math. Therefore, female 
participation is diminished. 
In relation to the stereotypic attitudes, in addition 
to the ones identified from parents and counselors, other 
sex role stereotyping was identified in textbooks for 
children. Carney (1974) and Jacobs and Eaton (1972) 
concluded that mathematics textbooks used by elementary and 
secondary schools predominantly supported only traditional 
roles held by women in society. In the textbooks, males 
were shown participating in activities such as earning 
money, playing sports, and participating in exploratory 
play. Females were shown in passive activities such as 
playing with dolls, reading books, and playing the piano. 
As for stereotypic attitudes toward computers, it was 
found that almost all retail sales and computer clubs are 
male-oriented. Many electronic stores where males have 
traditionally bought kits and sought expert advice for 
build-it-yourself ham radios, citizens band radios, stereos, 
etc. contain an atmosphere of male exclusiveness. Females 
do not feel at ease in these environments and are less 
likely to go there for a computer demonstration or training. 
In regard to peer pressure, Ernest (1975) found that in 
elementary schools, students believed that peers of the same 
sex were better in all subjects than students of the 
opposite sex, but in the high school years, students were 
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more likely to perceive males as being mathematically 
superior. Also, Salano (1976) found that adolescents have a 
more negative stereotype of mathematically talented females 
than of mathematically talented males. Generally, females 
perceived that there was peer pressure against mathematical 
achievement among females. 
Measures of Anxiety 
In a majority of studies, anxiety level has been 
assessed by the use of questionnaires, which required a 
respondent to give reports about how he/she felt, or about 
his/her feelings with respect to a certain class of events 
or situations. Gaudry and Spielberger (1971) contended that 
if an individual reported that he/she felt anxious, 
frightened or apprehensive, or that his/her heart was 
beating rapidly, these reports defined an anxiety state (p. 
8). 
Spielberger (1970) claimed that all students, even 
well-adjusted students have their share of anxiety states. 
His study revealed that 35% of college undergraduate 
students indicated in a questionnaire that they were often 
troubled by "nervousness". College life itself is often 
characterized by conditions and expectations which may 
heighten anxieties already present in students, or may 
indicate new anxieties. He also claimed that psychological 
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measures of heart rate, blood pressure, and sweating have 
also been used to assess the extent of emotional response to 
stressful situations. 
Most research reviewed reported four of the many 
anxiety scale measures. They were the Manifest Anxiety 
Scale (MAS), Test Anxiety Scale (TAS), The Achievement 
Anxiety Scale (AAT), and The State-Trait Anxiety Inventory 
(STAI). 
Manifest Anxiety Scale 
The Manifest Anxiety Scale (MAS) consists of fifty 
questions such as "I blush easily", "I worry more than other 
people", and "I frequently find myself worrying about 
something" (Gaudry and Spielberger, 1971, p. 10). The 
respondent is asked to indicate whether each statement is 
true or false about him or herself. His or her score is 
based on the total number of items marked in such a way as 
to indicate the presence of anxiety as a personality trait. 
The MAS was developed and regarded as a measure of 
drive for human subjects. Most studies employing this scale 
have found that high anxious subjects perform better on 
simple tasks than low anxious subjects, but that they 
perform worse than low anxious subjects on complex tasks. 
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Test Anxiety Scales 
The Test Anxiety Questionnaire (TAQ) (Gaudry and 
Spielberger, 1971) was constructed to measure the anxiety 
reactions of adults taking course examinations or 
intelligence tests, because most persons perceive a testing 
situation to have an evaluative or assessment purpose, and 
feel that it is important to do well because of the value 
our culture places on one's test performance. 
The Test Anxiety Scales contain 30 questions about test 
situations to which a respondent answers "yes" or "no". 
Some of the questions are: "Do you worry a lot before you 
take a test?" and "Do you worry a lot while you are taking a 
test?" 
Achievement Anxiety Test 
Alpert and Haber (1950) constructed the Achievement 
Anxiety Test (AAT) to identify individuals whose academic 
performance is facilitated by the stress of the test 
situation, as well as those whose performance is impaired. 
The AAT consists of a nine item facilitating anxiety scale 
and a ten item debilitating anxiety scale with which a 
respondent is to agree or disagree. These items were chosen 
on the basis of their ability to predict college students' 
grade point averages. 
The facilitating scale contains items such as: 
"Nervousness while taking a test helps me do better", and "I 
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look forward to exams". Examples of items on the 
debilitating scale are: "In a course where I have been doing 
poorly, my fear of a bad grade cuts down on my efficiency", 
and "I find myself reading exam questions without 
understanding them" (Gaudry and Spielberger, 1971). 
Alpert and Haber (1950) pointed out that in the 
construction of these scales, it was assumed that if an 
individual had a great deal of debilitating anxiety, then 
he/she would have no facilitating anxiety. This view 
assumed that there was a high negative correlation between 
facilitating and debilitating anxiety. In contrast, 
however, Alpert and Haber maintained that an individual may 
possess a large amount of both anxieties, or of one and not 
the other, or none of either. In other words, facilitating 
and debilitating anxiety may be uncorrelated. 
State-Trait Anxiety 
Spielberger and Smith (1972) contended that any theory 
of anxiety must distinguish between anxiety as a transitory 
state or as a relatively stable personality trait. The 
transitory emotional state or condition of a human that 
varies in intensity is characterized by subjective, 
consciously perceived feelings of tension and apprehension. 
This type of anxiety, state anxiety, is characterized by the 
activation of the nervous system due to circumstances 
perceived to be threatening, irrespective of the objective 
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danger. State anxiety measures assess feelings "right now", 
"at this moment". The intensity of state anxiety should be 
low in non-stressful situations, and in circumstances in 
which an existing danger is not perceived as threatening. 
In contrast, trait anxiety, refers to relatively stable 
individual differences, that is differences in one's 
disposition to perceive a wide range of stimulus situations 
as dangerous or threatening. Trait anxiety assesses how one 
generally feels. Spielberger and Smith (1972) summarized 
these two dimensions of anxiety as : 
State anxiety (A-State) is a transitory emotional 
state or feeling of apprehension that tends to be 
situation specific.... Trait anxiety (A-Trait) 
refers to a stable personality characteristic. 
Generally, those who have high trait anxiety will 
exhibit elevated state anxiety more frequently than low A-
Trait individuals because they tend to perceive a wider 
range of situations as dangerous or threatening. 
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CHAPTER III - METHODOLOGY 
The primary purposes of this research study were to 
develop and validate three forms of an instrument to measure 
tool anxiety in individuals and groups of individuals, to 
determine if tool anxiety could be observed and measured 
consistently, and to examine the relationship between tool 
anxiety and students' selection of technical courses and/or 
technical careers. 
In a review of the literature, no instruments were 
found that had been designed to measure technical tool 
anxiety among students. Therefore, this researcher 
constructed an instrument containing three forms to measure 
students' technical tool anxiety levels and the effects of 
this anxiety on subsequent course choice and/or career 
choice development. 
The research methodology for this study incorporated 
the use of survey research. Borg and Gall (1979, p. 182) 
defined survey research as "a method of collecting 
information.... to explore relationships between different 
variables". 
Procedures of the Study 
The following procedures were used in conducting this 
study: 
1. Review of Literature - The review of literature 
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included the following topical areas: 
• Theories of anxiety 
• Meanings of anxiety 
Comparison of mathematical and computer 
anxiety to mechanical anxiety 
• Measures of anxiety 
2. Instrumentation - Three types of tool anxiety 
measurement forms were utilized or developed for 
the instrument. They were: 
• Form 1: a machine usage scale - a paper and 
pencil test (for assessing attitudes of 
subjects concerning their use of various 
tools and machines). 
o Form 2: a slide and audio form - a slide and 
audio series depicting the use of various 
types of tools or machines. Subjects 
recorded their evoked response to each tool 
on a paper form. 
• Form 3 : a video form - a video recording of 
individuals using various tools or machines. 
Subjects' responses to each tool were 
recorded on a paper form. 
3. Instrument Development for Data Collection 
The following procedures were used in developing the 
tool anxiety instrument forms for data collection: 
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Form 1_: Machine Usage Scale (MUS) 
Form 1, the Machine Usage Scale (MUS), was developed as 
a paper and pencil test in the form of attitudinal 
statements for assessing attitudes of subjects concerning 
their use of various tools or machines. The development 
followed the suggestions of Henerson, Morris and Fitz-
Gibbons (1978) for attitudinal test development. It was 
decided that the agreement scale format would be used on the 
MUS because of its familiarity and ease of manipulating the 
resulting data, also to calculate an index to subjects' 
responses in order to have one score that could be 
correlated to other subjects' characteristics. This 
researcher examined measures of educational and industrial 
innovations to find test items or statements pertaining to 
tools or machines that could be used in Form 1 (MUS). 
Positive and negative items were compiled from general 
readings, personal experiences and from suggestions from 
others. Several graduate and undergraduate students in the 
College of Education at Iowa State University were asked to 
assist in item development and item selection for the paper 
and pencil test - (MUS), Form 1, of the instrument. Given 
examples of attributes of machines and tools such as size, 
sound intensity, thrusting or pounding action, electrical 
characteristics, potential for personal injury, along with 
the cultural status associated with persons who frequently 
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use tools or machines, these students were asked to develop 
test items that they thought would evoke responses of fear, 
avoidance, dislike or disgust. They were also asked to: 
1. Assume that people differed in attitude about 
using certain tools or machines and write 
synonyms describing those attributes of tools or 
machines (e.g. noisy, dirty, size, color, etc.). 
2. Develop explanations as to why they thought 
individuals' anxiety levels differed when using 
tools or machines. 
3. Develop attitudinal statements concerning 
dimensions or attributes they felt would be 
measures of tool and machine usage in a positive 
or negative way. 
4. To scale statements using the method of 
successive intervals. 
From the list of attitudinal statements compiled, a 
total of one hundred (100) positive and negative items were 
worded to reflect attitudes ranging from extremely positive 
or extremely negative toward the use of tools or machines. 
The inclusion of these 100 items of which the subjects were 
to agree or disagree in the paper and pencil test made up 
Form 1 of the instrument. Nineteen attributes were obtained 
from the MUS. They were: 
1. Sound intensity of the tool or machine. 
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2. Frequency and variation of frequency of sound 
emanating from the tool or machine. 
3. Cutting or chipping action of the tool or 
machine. 
4. Pounding or thrusting action of the tool or 
machine. 
5. Size of the tool or machine. 
5. Weight of the tool or machine. 
7. Electrical power characteristics of the tool or 
machine. 
8. Intensity of heat from the tool or machine. 
9. Amount of dust, grease, or debris related to the 
machine. 
10. The physical environment in which the tool or 
machine is typically used (lighting, sound, 
temperature, or space). 
11. The culture status associated with persons who 
most frequently use the tool or machine. 
12. The familiarity of the machine to the populace. 
13. The degree of exposed moving parts of the tool or 
machine. 
14. The perceived potential for personal injury or 
death from use of the tool or machine. 
15. The perceived degree of control which one may 
have over the tool or machine. 
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16. The degree of understanding one has of the 
principles of using or operating the tool or 
machine. 
17. The degree of curiosity an individual has 
concerning objects (as opposed to people). 
18. The degree to which a tool or machine is 
perceived as useful and important to an 
individual. 
19. The complexity of the tool or machine. 
The statements in the paper and pencil test (MUS) were 
then scaled. The MUS was administered to two groups of 
respondents for validation. The first group, (the judges), 
was asked to assume that each statement expressed true 
feelings of individuals. They were also asked to indicate 
the degree of positive or negative attitude another person 
would probably have in using tools or machines if they 
agreed with the item. The respondents were asked to circle 
one of the numbers ranging from 1 (extremely negative) to 7 
(extremely positive) along a continuum of the attitudinal 
scale for each item. The MUS form of the instrument was 
administered to twenty-six (26) undergraduate student judges 
for the purpose of scaling each item. The scale values 
obtained from the judges were analyzed by the method of 
successive intervals (Edwards, 1958). This method allowed 
score units to be equivalent at all points along the scale. 
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Scale values and discriminai dispersions indices were 
obtained for each item (Appendix B). 
In an attempt to validate the MUS form of the 
instrument, it was administered to a second group of 
subjects that consisted of 180 undergraduates enrolled in 
Industrial Education, Farm Operations, Agricultural 
Mechanics and Agricultural Education, Home Economics, and 
Elementary Education. Courses in these curricular areas 
were taught at Iowa State University. The second group of 
subjects was asked to agree or disagree with the statements 
by circling "A" if they agreed or "D" if they disagreed with 
given statements. If the respondent agreed with an item, it 
was coded as "l", and a disagreement was coded as "2". The 
responses served as a means of measuring subjects' attitudes 
toward the use of tools or machines. 
Subjects' attitudes toward the use of tools or machines 
were scored by adding "1" to a positive item agreed to, 
subtracting "1" for a positive item disagreed to, and by 
subtracting "1" for a negative item agreed to or adding "1" 
to negative items disagreed to. A total scale value was 
obtained by summing the item scores. A high score indicated 
a positive attitude toward the use of machines, and a low 
score indicated a negative attitude toward the use of 
machines. 
A Cronbach alpha coefficient of reliability (Thorndike, 
38 
1982) was obtained for the instrument by analysis of the 
scored items. The Cronbach alpha reliability obtained was 
.98. A principle components factor analysis was performed 
on the items of Form 1 (Appendix A). Loadings obtained on 
the largest factor were correlated with the successive 
interval scale value to assess the validity of the 
unidimensionality assumed in the scaling process. 
Subjects completed a demographic data sheet in 
conjunction with the instrument. The demographic data sheet 
contained 19 biographical items potentially related to tool 
anxiety. These were: 
1. Age (in years) 
2. Years of education 
3. Sex (male = 1, female = 2) 
4. Mother's occupation 
5. Mother's years of education 
5. Father's occupation 
7. Father's years of education 
8. Size of community in which lived most of life 
9. Expl: Past enrollment in industrial arts (0 = no, 
1 = yes) 
10. Exp2: Previous work on farm (0 = no, 1 = yes) 
11. Exp3: Helped make home repairs (0 = no, 1 = yes) 
12. Exp4: Had a hobby which used tools (0 = no, 1 = 
yes) 
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13. Exp5: Helped change a bicycle tire (0 = no, 1 = 
yes) 
14. Exp5: Made adjustments on a gasoline lawn mower 
(0 = no, 1 = yes) 
15. Exp7: Have visited a manufacturing industry (0 = 
no, 1 = yes) 
16. Exp8; Have operated most home appliances (0 = no, 
1= yes) 
17. Number of courses taken in which tools or 
machines were used 
18. Major (1 = Elem. Educ.; 2 = Indus. Educ.; 3 = Ag. 
Educ., Ag. Mech. or Farm Operations; 4 = Home 
Econ. or Institutional Mgmt.) 
19. Technical or Non-technical career area (X = 1 if 
technical, X = 2 if non-technical) 
The demographic data sheet and Form 1 (MUS) required 
approximately 15-20 minutes for completion time. 
Form 2: Slide and Audio Form Development 
Form 2, (Slide and Audio Form) of the instrument was 
developed by producing more than one hundred (100) slides of 
tools or machines. Seventy-seven (77) of these slides were 
selected by the researcher to be included in the instrument. 
Approximately eight to ten seconds of audio sound 
recording for each tool or machine was made to accompany the 
slides used in Form 2 of the instrument. The slides 
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contained tools or machines ranging from small to large, 
from no sound to very loud sound, from light to dark color, 
and from sharp to dull edged. A scoring sheet which 
included a list of the seventy-seven tools or machines with 
a seven point scale for each was included as a part of Form 
2 of the instrument. Item scales of 1 to 7 were used with 
"1" indicating very low anxiety, "4" signifying moderate 
anxiety, and "7" representing very high anxiety. The first 
group of subjects, the judges, were administered Form 2 of 
the instrument. They were asked to indicate on a 7-point 
Likert-type scale the degree of anxiety each tool or machine 
would be expected to evoke from individuals who were anxious 
about the use of tools or machines. 
The second group of subjects, the respondents, were 
asked to indicate whether they felt more positive or more 
negative about using each of the tools or machines, that is, 
the degree of anxiety each tool or machine would evoke for 
them if they were to use that particular tool or machine. A 
total score on Form 2 was obtained by summing the subjects 
responses to the 77 tools or machines. 
Form 3: Video Scale Form 
The video form of the instrument was developed on the 
premise that it more closely simulated actual environments 
in which machines are used and potentially elicit a more 
accurate measure of tool anxiety. Form 3 was developed by 
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using a video camera to record and show various tools or 
machines in an actual setting. More than 100 tools or 
machines were videotaped. Fifty-three of these tools or 
machines with various dimensions (example- size, sound 
intensity, color, sharpness, etc.) were selected to be 
included in the instrument. Each tool was shown for 
approximately 10 to 15 seconds during administration of the 
instrument. The showing time for Form 3 was approximately 
thirty minutes total. A scoring sheet identifying the 53 
tools or machines was used. A seven point scale was used to 
record the subjects positive or negative responses toward 
the use of each tool or machine. Subjects viewed the 
videotape and indicated, on the seven point scale, how much 
anxiety each tool or machine would cause them if they were 
to operate that machine. If the subjects felt they would 
have no anxiety in using a particular device, they were to 
circle the number "1". A number "4" was to be circled if 
they would have moderate anxiety, and a number "7" for high 
anxiety. A total score was obtained for each subject by 
adding the recorded responses of the 53 tools or machines. 
Variables of the study 
The variables utilized in this study consisted of: 
1. = The mean tool anxiety scale score obtained 
through administration of the paper-and-pencil 
form of the tool anxiety scale. 
42 
2. Yg = The mean tool anxiety scale score obtained 
through administration of the slide form of the 
tool anxiety scale. 
3. = The mean tool anxiety scale score obtained 
through administration of the video form of the 
tool anxiety scale. 
4. = Age of the subjects in years 
5. ^2 ~ Subjects' years of education 
6. = Sex of the subjects (male=l, female=2) 
7. ^4 ~ Occupation of subject's mother 
8. = Years of education for subject's mother 
9. Xg = Occupation of subject's father 
10. ^7 ~ Years of education for subject's father 
11. Xg = Classification of subject's background 
where: 
• Xg = 1 if subject is from a rural background. 
The subject is considered to be from a rural 
background if the following qualifications 
are met: 
• - Spent the majority of their life on a farm 
or lived in a community of less than 10,000 
population. 
• Xg = 2 if subject is not classified as being 
from a rural background for at least 5 years 
prior to 18 years of age on a farm or in a 
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community of less than 10,000 population (any 
that did not qualify for Xg = 1 variable). 
12. Xg = Expl: Past enrollment in industrial arts? (0 
= no, 1 = yes) 
13. X^Q = Exp2: Previous work on farm? (0 = no, 1 = 
yes) 
14. X^^ = Exp3: Helped make home repairs? (0 = no, 1 
= yes) 
15. X^2 - Exp4: Had a hobby in which tools or 
machines were used? (0 = no, 1 = yes) 
16. X^2 - Exp5: Helped change a bicycle tire? (0 = 
no, 1 = yes) 
17. X^^ = Exp5: Made adjustments on a gasoline lawn 
mower? (0 = no, 1 = yes) 
18. X^g = Exp7: Have visited a manufacturing 
industry? (0 =no, 1 = yes) 
19. X^g = Exp8: Have operated most home appliances? 
(0 = no, 1 = yes) 
20. X^y = Number of courses taken in which tools or 
machines were utilized X^g = Occupational 
preparation group classification 
• X^g = 1 if subject is enrolled in one of the 
following technical areas: (Tool or machine 
related) 
• Industrial Education 
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Industrial Engineering 
Agricultural Mechanics 
Farm Operations 
Agricultural Education 
Home Economics Educ./Institutional Management 
Agricultural Mechanics 
Computer Science 
Physics 
Chemistry 
XT O  = 2 if subject is enrolled in one of the 
following non-technical areas: (Non-tool or 
machine related). 
• Elementary Education 
• Child Development 
• Psychology 
• Sociology 
21. X^g = Major (See major areas listed above under 
Occupational group preparation) 
Population and Samples of the Study 
The three forms of the tool anxiety scale were 
administered to subjects selected from a population of late 
adolescent and early adult students enrolled at Iowa State 
University. The sampling procedures utilized in this study 
were non-random sampling of subjects in courses offered 
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through Iowa State University during the fall semester, 
1983. The courses selected were taken from the following 
areas for representation of courses which are traditionally 
used to prepare persons in technically related areas. 
• Chemistry 
• Physics 
e Computer Science 
• Home Economics Educ./Institutional Management 
• Industrial Education 
Industrial Engineering 
• Mechanical Engineering 
• Agricultural Education 
Other courses utilized as sampling units were selected 
from the following areas for representation of courses which 
are traditionally used to prepare persons for non-
technically related areas. 
• Elementary Education 
• Child Development 
• Psychology 
• Sociology 
The sample consisted of a total of 208 subjects from 
the two major strata of courses (technically and non-
technically related courses). One hundred eighteen (118) 
subjects made up the stratum of technically related courses 
and ninety (90) subjects made up the stratum of non-
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technically related courses. 
Data Collection Procedures 
The three tool anxiety scale forms of the instrument 
(Appendix A) were administered to the subjects to obtain the 
scores for the variables identified previously in this 
study. The total administration time for the entire 
instrument required ninety minutes. The demographic data 
questionnaire and Form 1 (MUS), took approximately 15 to 20 
minutes to complete. Form 2, (slide and audio form) took 
approximately 40 minutes and Form 3, (video form) took 30 
minutes for completion. The investigator made prior 
arrangements with instructors of the selected courses listed 
under the strata (technical and non-technical courses) 
mentioned previously. The instructors of the various 
courses of which the sample was selected allowed subjects 
class time to participate in the study on a voluntary basis. 
Several of the instructors gave subjects extra points in 
class for their participation while some gave class release 
time. 
Analysis of Data 
To analyze the data in this study, the Student t-test 
and F-statistics were utilized for testing the major 
hypotheses in this study. The Student t-statistic utilized 
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for testing the hypotheses in this study assumed equal 
population variances from independent populations. All 
tests in this study were tested at the 95% confidence level. 
In addition, stepwise multiple regression analyses were 
used to examine the unique contribution of variables to the 
variance of tool anxiety scale scores. The regression 
models used were: 
. Yj = + .. .+ 
where j = 1, 2, and 3 to represent the three 
consecutive tool anxiety scale forms (paper and pencil, 
audio and slide, and video forms). Variables X^...X^ are 
those previously defined (pages 41-44 under "Variables of 
the Study". 
48 
CHAPTER IV - RESULTS AND DISCUSSION 
Results and Discussion 
The primary purpose of this study was to develop and 
validate three forms of an instrument. Secondary purposes 
were: to measure tool anxiety in individuals and within 
groups of individuals to determine if tool anxiety can be 
observed and measured consistently, and to examine the 
relationship between tool anxiety and students' selection of 
technical courses and technical careers. The results of the 
analysis of data are presented in this chapter and address 
the reported results of the research questions, hypotheses, 
and internal consistencies of the three forms of the 
instrument. Correlations, t-tests, analysis of variance, 
regression analysis, factor analysis, and descriptive 
statistics, along with a discussion are presented. 
Demographic characteristics 
Nineteen demographic attributes were obtained from the 
respondents. They were: age, sex, years of education, 
mother's occupation, father's occupation, mother's years of 
education, father's years of education, size of hometown, 
major, technical or non-technical career area, and eight 
experiences dealing with tools or machines (see Appendix A). 
The sample consisted of 208 undergraduate students at 
Iowa State University. Subjects were solicited non-randomly 
from classes traditionally considered as technically and 
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non-technically oriented. The technical areas were: 
chemistry, physics, home economics education and 
institutional management, industrial education, industrial 
engineering, mechanical engineering, agricultural education, 
agricultural mechanics, and farm operations. The non­
technical areas were elementary education, psychology, 
sociology, and child development. 
Several of the demographic characteristics of the 
respondents are presented in Table 1. The majority of the 
respondents were males. They constituted 53% of the sample, 
while females composed the remaining 47% . 
When examining years of education, it can be observed 
that one hundred ninety-two (93%), were college 
undergraduates completing from 12 to 16 years of schooling, 
while only 7% had seventeen or more years of education. 
Respondents were taken from a population of late 
adolescents and early adults. It can be observed in Table 1 
that of the subjects responding, 88% ranged between 
seventeen and twenty-four years of age while the other 12% 
ranged between twenty-five and twenty-nine years of age. 
Respondents were asked to indicate the occupation of 
their mother and father along with their total years of 
education. In analyzing given responses, several 
occupational areas were combined due to their similarities. 
Table 2 presents a comparison of occupations held by the 
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TABLE 1. SELECTED DEMOGRAPHIC CHARACTERISTICS OF 
RESPONDENTS 
CHARACTERISTIC NUMBER PERCENT 
SEX 
Male 
Female 
110 
98 
52.9 
47.1 
Total 208 100.0 
AGE 
17-24 
25 and above 
Missing 
Total 
183 
24 
1 
208 
88.0 
11.5 
0.5 
100.0 
YEARS OF EDUCATION 
12-16 
17 and above 
Missing 
192 
14 
2 
9 2 . 3  
6 . 7  
1 . 0  
Total 208 100.0 
parents of the respondents. It can be observed that more 
mothers (44%) were engaged in homemaking than any other 
occupational category. Another 44% were employed in either 
a professional, clerical, or owner/manager position. 
Except for 17%, all the other fathers were employed as 
a professional, farmer, or owner/manager. Seventeen percent 
were classified into either the clerical or sales and 
services category. 
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TABLE 2. COMPARISON OF RESPONDENTS' MOTHER'S AND FATHER'S 
OCCUPATION 
MOTHER FATHER 
OCCUPATION NUMBER PERCENT NUMBER PERCENT 
Professional 45 22.5 72 38.7 
Clerical 33 15.5 3 1.5 
Farmer 5 2.5 58 31.3 
Sales and Service 19 9.5 28 15.0 
Homemaker 88 44.0 0 0.0 
Manager/Owner 10 5.0 25 13.4 
A comparison of the mothers' and fathers' level of 
education is shown in Table 3. Total years of education 
were grouped into categories of 0-12 years, 13-16 years, 
17-19 years, and 20 or more years. Most mothers' and 
fathers' years of education ranged between 0-12 years (48%) 
and 13-16 years (45%). The second ranking category for 
years of education for mothers was the 13-16 category with 
45%, while 42% of fathers had from 0-12 years of education. 
Only 0.4% of the mothers and almost 3% of the fathers had 
completed more than 20 years of education. 
Respondents were asked to indicate where they lived for 
the majority of their life by choosing one of the six 
categories, ranging from "on a farm" to "a large city (more 
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TABLE 3. COMPARISON OF RESPONDENTS' MOTHER'S AND FATHER'S 
YEARS OF EDUCATION 
YEARS OF MOTHER FATHER 
EDUCATION NUMBER PERCENT NUMBER PERCENT 
0-12 97 48.3 81 42.4 
13-16 90 44.8 85 44.5 
17-19 13 6.5 20 10.5 
20 and above 1 0.4 5 2.6 
than 250,000 people)". Table 4 illustrates the location in 
which the respondents lived. It can be observed that the 
highest percentage of respondents, (30%) had lived on a 
farm. Respondents who came from a small town (fewer than 
10,000 people) ranked second constituting 27%. Only 5% 
indicated that they came from a large city of more than 
250,000 people. 
Respondents were asked about selected experiences with 
tools and machines they may have had in the past. Table 5 
presents the number and percentage of those who had 
participated in one or more of the eight experiences listed. 
Approximately 97% of the respondents indicated that they had 
experienced "operating most home appliances (e.g. vacuum 
sweeper, mixer, etc.). "Helped make home repairs" was the 
experience ranked second. Eighty-five percent of them had 
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TABLE 4. SIZE OF COMMUNITY WHERE LIVED 
WHERE LIVED NUMBER PERCENT 
On a farm 51 29.5 
Small town 
(fewer than 10,000) 55 25.6 
Middle-sized town 
(10,001 to 50,000) 41 19.8 
Small city 
(50,001 to 100,000) 15 7.7 
Medium-sized city 
(100,001 to 250,000) 21 10.1 
Large city 
(more than 250,000) 13 5.3 
been involved with home repairs. The experience least 
participated in by the respondents (56%) was "made 
adjustments on a gasoline lawn mower". 
Data in Table 6 indicate the approximate number of 
courses taken by the respondents in which tools or machines 
were utilized. Twenty-five percent of them indicated that 
they had had between 6-10 courses that utilized tools or 
machines. Only 0.1% indicated that they had had more than 
20 courses utilizing tools or machines. 
The respondents' major area of study was coded as 
either a technical or non-technical area. As presented in 
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TABLE 5. RESPONDENTS' PREVIOUS EXPERIENCE WITH TOOLS AND 
MACHINES 
EXPERIENCE NUMBER PERCENT 
Took a course in 
industrial arts 135 65.4 
Worked on a farm 128 61.5 
Helped make home repairs 177 85.1 
Had a hobby in which 
tools were used 139 66.8 
Helped change a bicycle 
tire 154 74.0 
Made adjustments on a 
gasoline lawn mower 117 56.3 
Visited a manufacturing 
industry 139 66.8 
Operated most home 
appliances 202 97.1 
Table 7, 57% of the respondents were classified as having a 
technical major while 43% accounted for the non-technical 
majors. 
As presented in Table 8, elementary education majors 
accounted for 43% of the respondents involved in non-
technically related course areas. The second highest number 
of respondents, seventy (38%), were industrial education 
majors. Institutional management and home economics were 
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TABLE 6. COURSES TAKEN THAT DEALT WITH TOOLS AND MACHINES 
NUMBER OF COURSES NUMBER PERCENT 
1 28 14.9 
2 35 18.6 
3 22 11.7 
4 22 11.7 
5 19 10.1 
6-10 46 24.5 
11-15 11 5.9 
16-20 2 1.1 
more than 20 3 1.5 
TABLE 7. NUMBER 
CAREER 
AND PERCENT 
MAJORS 
OF TECHNICAL AND NON-TECHNICAL 
MAJOR AREA NUMBER PERCENT 
Technical 118 56.7 
Non-technical 90 43.3 
the major areas least represented by the respondents (only 
5 % ) .  
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Frequencies, percentages, means, and standard 
deviations for the three tool anxiety scale measures are 
presented in Appendix C. 
TABLE 8. NUMBER AND PERCENT OF RESPONDENTS BY MAJOR 
MAJOR NUMBER PERCENT 
Elementary Education 89 4 2 . 9  
Industrial Education 70 33.8 
Agricultural Mechanics, 
Agricultural Education, 
Farm Operations 38 18.5 
Home Economics Education, 
Institutional Management 10 4.8 
Three tool anxiety scale measures were administered to 
these 208 respondents. Form 1, The Machine Usage Scale, (a 
paper and pecil test). Form 2, a slide and audio scale, and 
Form 3, a video scale were administered to determine if tool 
anxiety could be observed and measured. 
Frequencies, percentages, and standard deviations for 
these three measures are presented in Appendix C. 
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Hypothesis 1 
The correlations obtained for the three tool 
anxiety forms (paper and pencil, slide and audio 
and video) do not differ from zero beyond that 
expected due to random sampling errors. 
It was hypothesized that the correlations between Forms 
1, 2, and 3 of the tool anxiety scale instrument would not 
differ from zero. The results of the correlation for this 
hypothesis are presented in Table 9. This table illustrates 
a moderate negative correlation (r=-.55) between Forms 1 and 
2 of the tool anxiety instrument. Forms 1 and 3 had a 
moderate negative correlation (r=-.54), and Forms 2 and 3 
had a high positive correlation (r=.82). The correlations 
between the three forms were found to be significant at the 
.05 level. Therefore, the hypothesis that the correlation 
of Forms 1, 2, and 3 would not differ from zero was 
rej ected. 
A Pearson Correlation was also performed between the 
coefficients of Factor 1 for the 100 statements in Form 1, 
the successive interval scaled item values of the judges' 
rating scale and subjects' ratings of Form 1. The procedure 
was performed to assess the validity of the 
unidimensionality assumed in the scaling process. Table 10 
presents the correlation between the Factor 1 loadings, the 
judges' scaled values, and the subjects' ratings of the 100 
statementss in Form 1. It can be observed that the 
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TABLE 9. CORRELATIONS AMONG TOOL ANXIETY SCALE FORMS 1, 2, 
AND 3 
TOOL ANXIETY SCALE FORMS 
12 3 
FORM 1 1.000 
FORM 2 . -.561** 1.000 
FORM r; -.536** .821** 1.000 
** significant beyond .05 level. 
correlation between the coefficients of Factor 1 loadings 
and the scaled values of the judges for Form 1 had a high 
positive correlation (r = .79). The scaled items of the 
judges with the subjects' ratings had a moderately negative 
correlation (r = -.63), while the Factor 1 loadings had a 
low negative correlation (r = -.38) with the subjects' 
ratings. 
In addition to the correlational analysis performed for 
hypothesis 1, mean ratings for tools or machines given by 
the 55 judges and the 208 respondents were compared. One 
can observe in Table 11 the tool anxiety mean item ratings 
by the judges on Form 2 and the mean item ratings by the 
subjects on Forms 2 and 3 in this study. Both judges and 
respondents were presented with 77 tools or machines on a 
slide and audio tape. Respondents also viewed 53 tools or 
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TABLE 10. CORRELATION OF FACTOR 1 COEFFICIENTS AND SCALED 
VALUES OF ITEMS IN FORM 1 
Form 1 Judges Factor 1 Subjects 
Judges' Rating 1.00 
Factor Loadings .79** 1.00 
Subjects' Ratings -.63** -.38** 1.00 
** Significant beyond .05 level. 
machines on a video tape. 
The 56 judges who were administered the audio and slide 
instrument (Form 2) were asked to indicate on a 7-point 
Likert-type scale, ranging from 1 (low anxiety), to 7 (high 
anxiety), the degree of anxiety each tool or machine would 
be expected to evoke from individuals who were anxious about 
the use of tools or machines. The subjects were to choose a 
response on a Likert-type scale ranging from 1 to 7 to 
indicate if their use of the tool or machine would cause low 
anxiety (1-2), moderate anxiety (3-5), or high anxiety (6-7) 
for them. Responses given by the two groups on these forms 
were then compared. 
The judges' mean ratings ranged from a low mean of 1.45 
for a hand powered egg beater to a high mean rating of 5.39 
for a crane. The lowest anxiety mean ratings given by 
subjects were for the hand powered egg beater (1.16) on Form 
50 
2 and for the hammer (1.30) on Form 3. The highest mean 
ratings were assigned to the jack hammer in both Forms 2 and 
3 with mean ratings of 4.12 and 4.01 respectively by the 
sub]ects. 
A Pearson Product Moment Correlation was performed 
between the mean item ratings of Form 2 of the judges. Form 
2 of the subjects, and Form 3 of of the subjects which had 
mean item ratings for tools or machines in common for all 
three forms. Only forty-six variables (mean item ratings) 
were correlated that had mean item ratings for all three 
forms. Form 2 for the judges had a total mean item rating 
of 3.76 and a standard deviation of .94. Forms 2 and 3 of 
the subjects had total mean item ratings of 2.83 and 2.84 
respectively, and a standard deviation of .71 and .73 
respectively. 
The mean ratings given by the subjects were less than 
those given by the judges. On the average, judges' mean 
ratings signified moderate anxiety for using the given 
tools or machines (mean = 3.76), while subjects indicated an 
average lower anxiety for using the tools or machines 
(mean = 2.83 on Form 2, and 2.84 on Form 3). 
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TABLE 11. RANKS AMONG MEAN RATINGS OF ITEMS 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
1. Hand powered 
eggbeater 1. 446 . 950 1. 163 . 503 --
2 . Hammer 1. 607 1. 216 1. 319 
• 
791 --
3 . Typewriter 1. 640 1. 340 1. 385 1. 052 1. 301 .724 
4. Hand wood 
file 1. 730 1. 050 1. 308 717 — — 
5. Photocopy 
machine 1. 768" 1. 190 1. 390 834 • — — 
5. Electric 
food blender 1. 910 1. 160 1. 351 .753 1. 361 .761 
7 . Hand crosscut 
saw 1. ,960 1. ,250 1. 514 .845 — — 
8. Computer 
video terminal 2. 089 1, .505 1. 538 1 . 116 1. 498 . 990 
9. Microcomputer 
line printer 2, .250 1, .390 1, .707 1 . 174 1, .731 1. 114 
10. Wood chisel 2 .390 1 .358 1 .659 .970 - -
11. Anvi1 and 
hammer 2 .410 1 .260 1 .995 1 .353 - - — — 
12. Electric 
hand drill 2 .460 1 .159 1 .904 1 . 151 - - » 
13. Engine strobe 
light 2 .460 1 .290 2 . 1 778 1.398 — — — — 
14. Keypunch 
machine 2 . 480 1 .560 1 .860 1 .313 1 .805 1.217 
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TABLE 11. Continued 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
15. Card reader 
and punch 2.640 1.550 1.813 1.266 1.700 .963 
16. Gas powered 
lawn mower 2.679 1.350 1.659 1.083 1.630 1.037 
17. Electronic 
test equipment 2.696 1.387 2.034 1.309 
18. Riddle 2.714 1.030 3.082 1.603 
19. Leather 
buffing wheels 2.820 1.097 2.135 1.104 2.332 1.278 
20. Auto engine 
analyzer 2.857 1.368 2.245 1.352 
21. Computer tape 
drive 2.857 ' 1.620 2.082 1.372 1.981 1.266 
22. Hydraulic car 
jack 2.890 1.300 2.192 1.263 
23. Electronic 
spin resonance 2.960 1.427 2.357 1.434 
24. Snowblower 2.980 1.340 1.774 1.087 
25. High speed 
computer 3.050 1.490 2.116 1.339 1.971 1.254 
26. Power disk 
Sander 3.054 1.166 2.192 1.259 2.606 1.431 
27. Metal drill 
press 3.140 1.227 2.591 1.526 2.418 1.275 
28. Impact wrench 3.160 1.276 2.396 1.461 
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TABLE 11. Continued 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
29. Wood drill 
press 3.195 
30. Electric 
distribution 
panel 3.250 
31. High resolution 
NMR spectrome­
ter 3.339 
32. Power metal 
belt Sander 3.339 
33. Electric 
saber saw 3.357 
34. Spot welder 3.375 
35. Power edge 
crimper 3.410 
36. Pneumatic box 
and pan break 3.410 
37. Power hack saw 3.460 
38. Garbage truck 3.450 
39. Offset 
printing press 3.480 
40. Soil impactor 3.570 
41. Wood router 3.520 
42. Coal fired 
boiler furnace 
control panel 3.640 
1.059 2.485 1.457 1.846 .925 
1.620 2.787 1.455 2.584 1.419 
1.455 2.534 
1.290 2.433 
1.230 2.773 
1.270 2.923 
1.445 3.101 
1.522 
1.350 2.762 1.487 3.284 1.825 
1.380 2.653 1.557 
1.070 3.043 1.551 
1.125 2.827 1.318 2.558 1.220 
1.125 3.213 1.455 2.769 1.423 
1.279 2.846 1.571 2.577 1.473 
1.290 2.433 1.306 2.175 1.379 
1.306 2.175 1.379 
1.391 
1.541 3.260 1.764 
1.527 3.909 1.710 
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TABLE 11. Continued 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
43. Meat handsaw 3 . 710 1. 345 2. 850 1. 501 — — 
44. Precision sur­
face grinder 3 . 768 1. 095 3. 043 1. 436 2 .478 
45. Electric hori­
zontal metal 
shear 3. 786 1. 091 2. 971 1. 379 2 .404 
46. Metal grinder 3 . 786 1. 486 3. 284 1. 863 2 .731 
47. Motorcycle 3. 804 1. 515 2. ,298 1. ,532 2 .293 
00 
Tractor/plow 3. 839 1. ,670 2. 303 1. ,358 — 
49. Steam electric 
turbine gen­
erator 3. ,890 1. 448 3, .285 1, .592 — 
50. Vertical mill­
ing machine 3. 929 1 . 110 3 .218 1 .585 2.716 
51. Dump truck 3, .946 1 .519 2 .635 1 .529 2.553 
52. Wood handsaw 3 .960 1 .320 2 .928 ]_ .609 3.144 
53. Wood turning 
lathe 4 .089 1 .339 2 .787 1 .449 2.938 
54. Screw thread 
machine 4 . 107 1 .120 2 .966 1 .331 3.197 
1.482 
1. 664 
55. Horizonal mill­
ing machine 4.100 1.200 3.377 1.537 
56. Steel/concrete 
snake grinder 4.179 1.400 3.728 1.683 3.476 1.600 
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TABLE 11. Continued 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
57. Combination mill­
ing machine 4. 210 1. 090 3. 082 1. 372 
58. Metal forge 4. 210 1. 398 3. 784 1. 629 -- --
59. Uniplane saw 4. 320 1. 320 3. 609 1. 753 3. 442 1. 614 
60. Pneumatic ex­
tension press 4. 375 1. 000 3. 386 1. 406 -- --
61. Industrial 
wood planer 4. 375 1. 356 3. 199 1. 483 2. 995 1. 406 
62. Radial arm 
saw 4. 375 1. 450 3. 072 1. 682 3. 326 1. 820 
63. Back hoe 4. 500 1. 510 3. ,413 1. 714 3. 168 1. 574 
64. Elbow truck 4. ,500 1. ,560 3. 611 1. 733 - - - -
65. Oxyacetylene 
welding 4. 518 1. 400 3 .650 1. 817 3. 644 1, .916 
66. Coal fired 
boiler 
furnace 4 .518 1 .447 3 .760 1 .585 3 .909 1 .710 
67. Wood jointer 4 .625 1 . 150 3 .380 1 .659 3 .144 1 .525 
68. Brush mulcher 4 .640 1 .550 3 .341 1 .643 - - - -
69. Wood planer 4 .714 1 .275 3 .024 1 .547 2 .577 1 .346 
70. , Power table 
saw 4 .911 1 .310 3 .279 1 .697 3 .111 1 . 672 
71, , Gas fired 
metal furnace 4 .946 1 .367 4 .077 1 .781 
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TABLE 11. Continued 
Judges' Ratings Subjects' Ratings 
Form 2 Form 2 Form 3 
Item Mean St. Dev. Mean St. Dev. Mean St. Dev. 
72. Road grader 
73. Bull dozer 
74. Chain saw 
75. Electric arc 
welder 
76. Jack hammer 
77. Crane 
4.982 1.646 
5.036 1.606 
5.160 1.470 
5.268 1.600 
5.304 1.260 
5.390 1.680 
3.423 1.743 
3.483 1.762 
3.563 1.801 
3.889 2.022 
4.115 1.900 
3.764 1.793 
3.279 1.699 
3.096 1.633 
3.279 1.714 
3.832 2.013 
4.005 1.932 
3.731 1.776 
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As presented in Table 12, the mean item ratings on Form 
2 for the judges and Form 2 for the subjects had a high 
positive correlation (r = .92) and the mean item ratings on 
Form 2 for the judges had a high positive correlation (r = 
.85) with the ratings on Form 3 for the subjects. A high 
positive correlation (r=.92) also existed between the 
ratings on subjects' Forms 2 and 3. For the forty-six 
variables (mean item ratings), all three forms (Form 2 for 
judges and Forms 2 and 3 for subjects) were significantly 
correlated beyond the .05 level. 
TABLE 12. PEARSON CORRELATIONS OF ITEM MEANS FOR JUDGES AND 
SUBJECTS (FORMS 2 AND 3) 
Mean Ratings of Correlates 
Form 2 (J) Form 2 (S) Form 3 (S) 
Form 2 (Judges) 1.000 
Form 2 (Subjects) .920** 1.000 
Form 3 (Subjects) .850** .920** 1.000 
** Significant beyond the .05 level. 
Hypothesis 2 
The mean tool anxiety scores of males and females 
on the three instrument forms do not differ beyond 
that expected by chance alone. 
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In order to determine if the mean tool anxiety scale 
scores of males and females differed beyond that expected by 
chance alone on the three scales, a t-test was performed. 
Data in Table 13 summarize the results obtained by the two 
groups on the three scale forms. Mean scores on all three 
forms were found to be significantly different beyond the 
.05 level. Hypothesis 2 was rejected since a significant 
difference existed between the mean scores of males and 
females on the three forms. It was noted that Forms 2 and 3 
had negative t-values which denoted that females had higher 
mean scores than did males. Scores on Form 1 were recoded 
to reflect that high mean scores indicated low anxiety and 
low mean scores indicated high anxiety. (See description of 
scoring on page 36.) Therefore, a low mean score on Form 1 
for females (.0191) indicated that they had a higher anxiety 
level than did males (.3925) due to the scoring method for 
Form 1. 
Hypothesis 3 
The mean tool anxiety scale scores for subjects 
preparing for technical careers involving the use 
of tools or machines is equal to the mean anxiety 
scale scores of subjects preparing for non­
technical careers which do not utilize tools or 
machines in an important way. 
The investigator was interested in determining if 
respondents from the two major strata of courses 
(technical/non-technical) differed in their mean tool 
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TABLE 13. COMPARISON OF MEAN TOOL ANXIETY SCALE SCORES OF 
MALES AND FEMALES ON THE THREE TOOL ANXIETY SCALE 
MEASURES 
N MEAN STD. DEV. T DF PROS. 
FORM 1 
Males 
Females 
118 
90 
.3925 
.0191 
. 192 
.246 
12.27 206 0.000** 
FORM 2 
Males 
Females 
118 
90 
2.3537 
3.0635 
.833 
.755 
-6.38 206 0.000** 
FORM 3 
Males 
Females 
118 
90 
2.3832 
3.2152 
.859 
.851 
-7.00 206 0.000** 
** Significant beyond the .05 level. 
anxiety scale scores on the three tool anxiety forms. The 
t-test was used to test for significant differences. The 
results of the scores are summarized in Table 14. The 
scores on all three forms were found to be significantly 
different. Therefore, the null hypothesis was rejected 
indicating that there was a difference in the mean tool 
anxiety scale scores for respondents from the two major 
course strata. The negative t-values indicate that subjects 
from non-technical areas had mean scores significantly 
different from those subjects from technical areas. 
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Therefore, respondents from non-technical career areas 
exhibited greater tool anxiety than did respondents from 
technical career areas. 
TABLE 14. COMPARISON OF MEAN TOOL ANXIETY SCALE SCORES OF 
RESPONDENTS IN TECHNICAL AND NON-TECHNICAL 
CAREERS 
N MEAN STD. DEV. T DF PROS. 
FORM 1 
Technical 
Non-tech. 
118 
90 
.3752 
.0087 
. 199 
.251 
11,73 205 0 .000* *  
FORM 2 
Technical 
Non-tech. 
118 
90 
2.4345 
3.0205 
.843 
.805 
-5.05 205 0 .000* *  
FORM 3 
Technical 
Non-tech. 
118 
90 
2.4920 
3.1455 
. 898  
.889 
-5.23 205 0 .000* *  
** Significant beyond the .05 level. 
Hypothesis 4 
There are no significant differences in the mean 
tool anxiety scale scores on Forms 1, 2, and 3 
among the four types of majors classifications. 
Hypothesis 4 was tested in order to determine if there 
were significant differences in the mean tool anxiety scale 
scores on the three measures for the four types of majors 
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classifications. The one-way analysis of variance procedure 
was used to test this hypothesis at the .05 level of 
significance. The means, standard deviations, and 95% 
confidence intervals for means on the three forms are 
exhibited in Table 15. A Scheffe multiple range test was 
also performed to determine which group means were 
different. 
As presented in Table 15, the one-way analysis of 
variance produced significant differences for each of the 
tool anxiety measures among the four majors classifications. 
Therefore, hypothesis 4 was rejected. 
Additional analysis using the Scheffe multiple range 
test. Table 17, revealed that on Form 1 of the tool anxiety 
measures, group 2 (Industrial Education), had a mean of .42 
which was significantly different from the means obtained by 
major groups 1 and 4 (Elementary Education and Home 
Economics Education/Institutional Management majors). Also, 
group 3, which included a combination of Agricultural 
Mechanics, Agricultural Education, and Farm Operations 
majors had significantly higher means than Elementary 
Education (group 1) and Home Economics/ Institutional 
Management (group 4). The Scheffe multiple range test 
revealed that in Form 2, group 1 (Elementary Education 
majors) had a significantly higher mean than did group 2 
(Industrial Education) and group 3 (Agricultural Mechanics, 
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TABLE 15. MEANS, S.D. AND 95% CONFIDENCE INTERVALS OF MEANS 
FOR MAJORS CLASSIFICATIONS FOR THE THREE TOOL 
ANXIETY SCALE MEASURES 
MAJOR N MEAN SD 95% C.I. 
FORM 1 
1. Elementary Education 89 .00 .25 -.05 to .05 
2. Industrial Education 70 .42 .19 .38 to .47 
3. Agricultural Mechanics, 
Agricultural Education, 
Farm Operations 38 .35 .17 .30 to .42 
4. Home Economics and 
Institutional Manage­
ment 10 .11 .14 .00 to .21 
FORM 2 
1. Elementary Education 89 3.04 .79 2.87 to 3.20 
2. Industrial Education 70 2.35 .81 2.15 to 2.55 
3. Agricultural Mechanics, 
Agricultural Education, 
Farm Operations 38 2.43 .88 2.14 to 2.72 
4. Home Economics and 
Institutional Manage­
ment 10 3.04 .72 2.53 to 3.55 
FORM 3 
1. Elementary Education 89 3.17 .87 2.98 to 3.35 
2. Industrial Education 70 2.40 .85 2.19 to 3.35 
3. Agricultural Mechanics, 
Agricultural Education, 
Farm Operations 38 2.45 .91 2.15 to 2.75 
4. Home Economics and 
Institutional Manage­
ment 10 3.30 .85 2.58 to 3.91 
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TABLE 16. ANALYSIS OF VARIANCE FOR THE THREE TOOL ANXIETY 
SCALE FORMS BY MAJOR 
SOURCE DF SS MS F-RATIO PROS. 
FORM 1 
Between Groups 3 7.92 2.64 
Within Groups 203 9.07 .04 
FORM 2 
Between Groups 3 22.59 7.53 
Within Groups 203 134.58 .66 
FORM 3 
Between Groups 3 30.22 10.07 
Within Groups 203 154.40 .76 
** Significant beyond .05 level. 
59.13 .000** 
11.36 .000** 
13.25 .000** 
Agricultural Education, and Farm Operations majors). 
The Scheffe multiple range test for Form 3 also 
illustrated that Elementary Education (group 1) respondents 
had a mean of 3.17 which revealed that this major group had 
a significantly higher mean than did Industrial Education 
(group 2) and Agricultural Mechanics, Agricultural 
Education, and Farm Operations (group 3). Home Economics 
Education and Institutional Management majors (group 4), had 
a mean of 3.30 which resulted in a significantly higher mean 
difference than that obtained by Industrial Education majors 
(group 2). 
73 
TABLE 17. SCHEFFE MULTIPLE RANGE TEST FOR THE MAJORS 
CATEGORIES USED IN THE THREE TOOL ANXIETY 
MEASURES 
GROUPS 
GROUP MEAN 12 3 4 
1. 
FORM 1 
Elem. Education .0022 
2. Indus. Education .4207 * _ _ * 
3. Agric. Mechanics, 
Agric. Education, 
Farm Operations .3616 * _ _ * 
4. Home Economics, 
Institutional 
Management .1080 
2. 
FORM 2 
Indus. Education 2.35 — — — 
3. Agric. Mechanics, 
Agric. Education, 
Farm Operations 2.40 
1. Elem. Education 3.04 * * — 
4. Home Economics, 
Institutional 
Management 1 
o
 
CO 
2. 
FORM 3 
Indus. Education 2.40 - - -
3. Agric. Mechanics, 
Agric. Education, 
Farm Operations 2.45 ^ » — 
1. Elem. Education 3.17 * * — 
4. Home Economics, 
Institutional 
Management 3.30 * _ _ 
* Denotes groups 
level. 
significantly different at the .05 
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Hypothesis 5 
The mean tool anxiety scale scores of subjects 
from a rural community do not differ significantly 
from the scores of subjects from an urban 
community. 
Respondents in the study were asked to indicate where 
they lived for the majority of their life. Responses could 
range from a community or town of 10,000 or less to a city 
of 250,000 or more. Subjects were considered to be from a 
rural background if they spent the majority of their life on 
a farm, or if they had lived in a community with a 
population less than 10,000. Subjects were classified as 
being from an urban background if they did not fit into one 
of the categories mentioned above. A t-test procedure was 
conducted to determine if the mean tool anxiety scale scores 
of respondents from a rural background differed from the 
scores of respondents from an urban background for the three 
tool anxiety measures. Data in Table 18 represent a summary 
of the results obtained by the two groups. The mean scores 
on the three measures produced non-signifieant results at 
the .05 level. Hypothesis 5 was retained. The scores 
obtained by respondents from a rural background differed 
significantly from the scores obtained by respondents from 
an urban background. 
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TABLE 18. MEAN TOOL ANXIETY SCALE SCORES OF RESPONDENTS 
FROM RURAL VERSUS URBAN BACKGROUND 
T 2 TAIL 
N MEAN SD. VALUE DF PROB. 
FORM 1 
Rural 115 .2257 .284 
1.51 205 .514 
Urban 91 .2043 .295 
FORM 2 
Rural 116 2.5715 . 901 
-0.31 205 .757 
Urban 91 2.7097 .849 
FORM 3 
Rural 115 2.7503 .975 
-0.41 205 .579 
Urban 91 2.8057 .925 
Hypotheses 6 and 7 
There are no significant différencies in the mean 
tool anxiety scale scores of Forms 1, 2, and 3 
among the five occupational categories for 
respondents' mothers and the four occupational 
categories for respondents' fathers. 
A one-way analysis of variance on the tool anxiety 
scale scores according to the five occupational categories 
of respondents' mothers was performed to test for 
significant differences. This procedure was tested at the 
.05 level (Table 19). Non-significant results were obtained 
for all three tool anxiety measures. Therefore, the null 
hypothesis that no significant differences existed in the 
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respondents' mean tool anxiety scale scores according to the 
occupational categories for mothers was retained (hypothesis 
6 ) .  
TABLE 19. ANALYSIS OF VARIANCE OF MEAN TOOL ANXIETY SCALE 
SCORES WITH MOTHER'S OCCUPATION 
SOURCE OF VARIATION DF SS MS 
F 
RATIO 
F 
PROS. 
FORM 1 
Between Groups 
Within Groups 
4 
185 
.69 
15.20 
.17 
.08 
2.11 .08 
FORM 2 
Between Groups 
Within Groups 
4 
185 
1.36 
138.53 
.34 
.75 
.45 .77 
FORM 3 
Between Groups 
Within Groups 
4 
185 
2.16 
163.14 
.54 
.88 
.61 .65 
Data in Table 20 summarize the means, standard 
deviations, and 95% confidence intervals for means of the 
five occupational categories for mothers and the three tool 
anxiety measures. 
Table 21 presents the findings of the ANOVA procedure 
on respondents' fathers' occupational categories. Fathers' 
occupations for Form 1 were found to have a significant 
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TABLE 20. MEANS, STANDARD DEVIATIONS, AND CONFIDENCE 
INTERVALS WITH MOTHERS' OCCUPATIONS 
OCCUPATIONAL 95% CONF. INTER. 
CLASSIFICATIONS N MEAN SD FOR MEANS 
FORM 1 
Professional 35 14 .33 04 to .24 
Clerical 33 
• 
32 .25 
• 
23 to .41 
Farming/Laborer 5 
-
27 .30 10 to .64 
Sales/Service 19 
• 
20 .32 
• 
05 to .36 
Homemaking 88 19 .27 13 to .25 
FORM 2 
Professional 45 2. 81 .99 2. ,52 to 3.11 
Clerical 33 2. 56 .90 2. 24 to 2.88 
Farming/Laborer 5 2. 74 .79 1. 75 to 3.72 
Sales/Services 19 2 . 76 .86 2 .34 to 3.18 
Homemaking 88 2 . 77 .79 2 .60 to 2.94 
FORM 3 
Professional 45 2 .96 1.09 2 .64 to 3.29 
Clerical 33 2 . 64 .88 2 .33 to 2.95 
Farming/Laborer 5 2 . 64 .78 1 .67 to 3.61 
Sales/Services 19 2 .83 .89 2 .40 to 3.26 
Homemaking 88 2 . 83 .89 2 .64 to 3.02 
78 
relationship on students' mean tool anxiety scale scores at 
the .05 level, while the relationship to students' scores on 
Forms 2 and 3 were found to be non-significant. 
TABLE 21. ANALYSIS OF VARIANCE OF MEAN TOOL ANXIETY SCALE 
SCORES WITH FATHERS' OCCUPATIONS 
SOURCE OF VARIATION DF SS MS 
F 
RATIO 
F 
PROB. 
FORM 1 
Between Groups 
Within Groups 
3 
157 
1.08 
12.24 
.36 
.08 
4.60 .004** 
FORM 2 
Between Groups 
Within Groups 
3 
157 
4.24 
117.14 
1.41 
.75 
1.89 . 132 
FORM 3 
Between Groups 
Within Groups 
3 
157 
3.45 
145.92 
1.15 
.93 
1.24 .297 
** Significant beyond the .05 level. 
Data in Table 22 summarize the means, standard 
deviations, and 95% confidence intervals for means of the 
four occupational categories for fathers and the three tool 
anxiety measures. 
Hypothesis 7 required three separate tests. The 
analysis of variance for Form 1 produced significant results 
while the analysis of variance for Forms 2 and 3 produced 
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TABLE 22. MEANS, STANDARD DEVIATIONS, AND CONFIDENCE 
INTERVALS WITH FATHERS' OCCUPATIONS 
OCCUPATIONAL 95% CONF. INTER. 
CLASSIFICATIONS N MEAN SD FOR MEANS 
FORM 1 
Professional 72 .1321 27 . 07 to .20 
Clerical 3 .6000 . 13 
• 
29 to .91 
F arming/Laborer 58 .2626 .28 
-
19 to . 34  
Sales/Services 28 .1596 .30 04 to .27 
FORM 2 
Professional 72 2.90 .87 2. 70 to 3.11 
Clerical 3 2 .40  1 .16 . 48  to 5.30 
Farming/Laborer 58 2.56 .82 2. . 34  to 2.77 
Sales/Services 28 2.78 .92 2. 42 to 3 . 14 
FORM 3 
Professional 72 2.98 .95 2 .76 to 3 .20 
Clerical 3 2.87 1 .45 -.72 to 6.47 
Farming/Laborer 58 2.65 .93 2 .41 to 2.90 
Sales/Services 28  2.86 1 .02 2 .47 to 3.26 
non-significant results. Therefore, hypothesis 7 was 
rejected at the .05 level. 
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Hypothesis 8 
The demographic variables do not contribute to the 
prediction of subjects' mean tool anxiety scale 
scores on the three forms of the instrument. 
A stepwise multiple regression analysis was performed 
to test hypothesis 8. This procedure was selected to 
determine the combined unique contribution or predictive 
power of the predictor variables to the variance of tool 
anxiety scores. The multiple R coefficient in the analysis 
determined the strength of the relationship between the 
independent (predictor) variables included in the regression 
equation and the dependent (criterion) variables. The 
coefficient of determination in the analysis indicated the 
percent of the variation in the dependent variable explained 
by the predictor variables. 
The demographic or predictor variables utilized to test 
hypothesis 8 were sex, age, community where lived, and 
experiences with tools or machines, courses taken using 
tools or machines, and technical or non-technical career 
areas. 
For dependent variable. Form 1, sex entered into the 
equation first (Table 23). With 5 and 183 degrees of 
freedom, the F-statistic for the ANOVA was significant 
beyond the .05 level. The R^ coefficient of determination 
accounted for 43% of the variance while the multiple R 
coefficient for the relationship between all predictor 
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variables and the dependent variable, Form 1, was .66 (see 
Table 24). 
Experience 2, "worked on a farm", was entered next into 
the regression equation. The F-statistic for experience 2 
in Form 1 as represented in Table 23 had 2 and 183 degrees 
of freedom and proved to be significant beyond the .05 
level. Experience 2, along with sex in the equation 
accounted for 48% of the variance and had a multiple R 
coefficient of .69 (see Table 24). 
Experience 5 (Form 1), "Helped change a tire on a 
bicycle" was third to be entered into the equation. With 3 
and 182 degrees of freedom for experience 5, as presented in 
Table 23, significant results beyond the .05 level were 
obtained. The coefficient of determination for the three 
variables to enter the equation (sex, experience 2, and 
experience 5) accounted for 51% of the variance. The 
multiple R coefficient was .71 (Table 24). 
The last variables to be entered into the equation for 
Form 1 were technical and non-technical areas and number of 
courses taken that utilized tools or machines. Data in this 
Table also indicate that both technical/non-technical career 
areas and number of courses taken that deal with tools and 
machines (5, 180 df respectively) proved to be significant 
beyond the .05 level (see Table 23). 
Table 24 illustrates that the R^ coefficient accounted 
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for 52% and 54% respectively of the variability for 
technical/non-technical career areas and number of courses 
taken respectively, and a multiple R coefficient of .72 and 
.73 respectively. 
A summary for the order in which the significant 
predictor variables were entered into the stepwise multiple 
regression equation for Form 1 of the tool anxiety measures 
is presented in Table 24. 
Table 25 presents a summary of the regression 
coefficients of B, standard errors of B, and the standard 
regression coefficients (Beta) that were computed in the 
multiple regression equation for Form 1. 
The computed stepwise multiple regression equation from 
Form 1 of the tool anxiety scale measures is: 
• = .15X3 + .IIX^Q + .13X^3 + -.14X^G + .005X^^ + 
.45 
• where = Form 1 of the tool anxiety measures, 
• where = Coefficients for X^^ predictor 
variables 
• X3 = Sex 
• X^Q = Exp2: (Worked on a farm) 
• X^2 = Exp5: (Helped change a tire on a bicycle) 
• X^^ = Courses (Number of courses had that utilized 
tools or machines) 
• X^Q = Technical/Non-technical career area (T/NT) 
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TABLE 23. STEPWISE MULTIPLE REGRESSION ANALYSIS OF 
PREDICTOR VARIABLES FOR THE THREE TOOL ANXIETY 
SCALE MEASURES 
SOURCE DF SS MS F-RATIO F PROB. 
FORM 1/SEX 
Regression 1 5.56 5.56 
Residual 184 8.55 .05 
FORM 1/EXP2 
Regression 2 7.21 3.60 
Residual 183 7.90 .04 
FORM 1/EXP5 
Regression 3 7.53 2.54 
Residual 182 7.47 .04 
FORM 1/TNT 
Regression 4 7.93 1.98 
Residual 181 7.18 .04 
FORM 1/COURSES 
Regression 5 8.13 1.63 
Residual 180 5.98 .04 
141.24 .000** 
83.50 .000** 
61.99 .000** 
49.95 .000** 
41.95 .000** 
FORM 2/SEX 
Regression 1 22. 11 22. 11 
35. 17 .000** 
Residual 184 115. 70 
• 
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FORM 3/SEX 
Regression 1 31. 00 31. 00 
43. 35 .000** 
Residual 184 131. 56 72 
FORM 3/EXP3 
Regression 2 34. 24 17, .12 
24. 41 .000** 
Residual 183 128. 32 .70 
** Significant beyond .05 level 
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TABLE 24. MULTIPLE CORRELATION COEFFICIENTS FROM STEPWISE 
ADDITION OF PREDICTOR VARIABLES 
SEX EXP2 EXP3 EXP5 TNT COURSES 
FORM 1 
Multiple R .55 .59 — .71 .72 .73 
R2 .43 .48 — .51 .52 .54 
Adj. R2 .43 .47 — .50 .51 .53 
Stand. Error .22 .21 — .20 .20 .20 
FORM 2 
Multiple R .40 — 
R2 . 15 — — — — — 
Adj. RZ .16 — 
Stand. Error .79 - - — — — — — 
FORM 3 
Multiple R .44 — — .45 
R2 
. 19 .21 — -
Adj. R2 .19 .20 
Stand. Error .85 .84 
Note: stepwise order is from left to right. 
• B = Constant 
o 
For the dependent variable. Form 2, of the tool anxiety 
measures, sex was the only independent or predictor variable 
to enter into the regression equation at a significant 
level. As presented in the ANOVA procedure in Table 23, the 
F-statistic for sex (1, 184 DF) was significant beyond the 
.05 level. In Table 24, sex had an R^ coefficient of 
determination of .15 which indicated that it accounted for 
15% of the variability. The multiple R coefficient was .40 
(See Table 24). 
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TABLE 25. STEPWISE MULTIPLE REGRESSION COEFFICIENTS FOR THE 
THREE TOOL ANXIETY SCALE FORMS 
VARIABLES B SEB BETA SIC. T 
FORM 1 
Sex -.15 .06 -.26 -2.64 .009 
Exp2 . 11 .03 .18 3.34 .001 
Exp5 . 13 .04 . 19 3.15 .001 
T/NT -.14 .06 -.24 -2.56 .011 
Courses 4.50 1.97 .12 2.29 .023 
Constant .45 .08 5.44 .000 
FORM 2 
Sex .69 .12 .40 5.93 .000 
Constant 1.63 .18 — 9.14 .000 
FORM 3 
Sex .72 .13 .38 5.37 .000 
Exp3 -.40 .19 -.15 -2.15 .032 
Constant 2.03 .30 5.79 .000 
Table 25 presents a summary of the regression 
coefficients of B, standard errors of B, and the standard 
regression coefficients (Beta) thai, were computed in the 
multiple regression equation for Form 2. The computed 
multiple regression equation for Form 2 was: 
• = .GSXg + 1.63 where 
• Y^ = Form 2 of the tool anxiety scale measures 
• Bj^ = Coefficient for predictor variable (sex) 
• B = Constant 
o 
In the last analysis. Form 3 of the tool anxiety 
measures, two predictor variables were significant and were 
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entered into the stepwise regression equation for 
computation. Again, sex entered into the equation first 
with 1 and 184 degrees of freedom and was significant beyond 
the .05 level (Table 23). 
As presented in Table 24, sex and experience 3 (helped 
make home repairs) had an coefficient of determination of 
.19 and .21 respectively which also indicated that sex, as a 
predictor variable, accounted for 19% of the variance, while 
a combination of sex and experience 3 accounted for 21% of 
the variability. The multiple R coefficient was .44 and .46 
for sex and experience 3. Table 25 illustrates the 
regression coefficients of B, standard errors of B, and the 
standard regression coefficients of B, and constant for sex 
and experience 3. These were computed in the multiple 
regression equation for Form 3. The regression equation for 
Form 3 predictor variables was: 
• = .72X2 + -.40X^^ + 2.03 where 
• Yg = Form 3 of the tool anxiety measures 
» B. . = Coefficients for X. . predictor variables 
ij 1] 
• X^ = Sex 
• X^^ = Exp3: (Helped make home repairs) 
Hypothesis 8 was rejected in view of the fact that 
several of the selected demographic variables did contribute 
to the prediction of respondents' mean tool anxiety scale 
scores for each of the three tool anxiety scale measures. 
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Hypothesis 9 
There are no significant relationships between the 
three tool anxiety scale measurement forms and the 
selected demographic variables. 
It was hypothesized that no significant canonical 
relationships existed between the three tool anxiety scale 
measurement forms and the demographic variables. The 
canonical correlation coefficients were used to examine the 
linear relationship between the three outcome (canonical 
criterion) measures and eighteen demographic (canonical 
predictor) variables. A list of these canonical covariates 
(demographic variables) are listed in Appendix A. A summary 
of the results for hypothesis 9 follows. 
Table 25 illustrates the amount of importance (root 
number) placed on the eigenvalues and the canonical 
correlations. In the first set, root 1, the canonical 
correlation revealed eigenvalues of 2.041 with mors than 90% 
of the variability and a high positive correlation between 
the coresponding canonical variates (R^ = .82). 
In Table 27, the univariate F-test with 18 and 132 
degrees of freedom for the three tool anxiety scale forms 
revealed that the dependent variable (Form 1) had a multiple 
R of .82 which was comparable to the high positive 
correlation (R^ = .82) for Root 1 in Table 25. Form 1 had a 
multiple R^ of .570 while all three forms were found to be 
significant at the .05 level. 
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TABLE 26. EIGENVALUES AND CANONICAL CORRELATIONS OF 
DEPENDENT VARIABLES 
Canonical Squared 
Root No. Eigenvalues Percent Correlation Correlation 
1 2.04150 90.43 .819 .671 
2 .13714 6.07 .347 .121 
3 .07887 3.49 .270 .073 
TABLE 27. SUMMARY OF UNIVARIATE F-TESTS FOR DEPENDENT 
VARIABLES 
Multiple Multiple Significance 
Variable R^ R F of F 
Form 1 .570 .82 14.87 .000** 
Form 2 .252 .50 2.48 .002** 
Form 3 .281 .53 2.86 .000** 
** Significant beyond the .05 level. 
The standardized canonical functions were obtained for 
each of the three dependent variables. Forms 1, 2, and 3 of 
the tool anxiety scale measures. Only function 1 was 
significant at the .05 level for the three measures. 
Table 28 presents a summary of the standardized 
canonical coefficients (function 1) of the three tool 
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anxiety scale measures, the correlations, and the amount of 
variance explained between the dependent and canonical 
variables. The standardized canonical coefficients of 
function 1 were .999, .095, and -.099 respectively for Forms 
1, 2, and 3 of the three tool anxiety scale measures. Form 
1 accounted for approximately 53% of the dependent variance. 
The combined Forms 2 and 3 accounted for less than half of 
the dependent variance. The correlation between the 
dependent variable (Form 1) and the canonical variables 
revealed a high positive correlation (r=.999). Forms 2 and 
3 had a moderately low negative correlation (r=-.54 and 
r=-.55) respectively. The canonical correlations are 
comparable to the Pearson product moment correlations 
performed previously on the three tool anxiety scale forms. 
TABLE 28. STANDARDIZED CANONICAL COEFFICIENTS, CORRELATION 
COEFFICIENTS, AND VARIANCE 
Scales Function 1 ^  Dep. Var. Covar. Corr. b 
Form 1 
Form 2 
Form 3 
& Standardized canonical coefficients, 
^correlations between dependent variables and 
canonical variables . 
.999 52.92 35.52 .999 
.095 23.80 2.87 -.537 
-.099 23.28 1.70 -.550 
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Table 29 presents a summary of the canonical 
coefficients of function 1 in their raw and standardized 
forms for the 18 covariates (demographic variables) in the 
instrument. Also included in Table 29 are the correlation 
coefficients between the covariates and the independent 
canonical variable (Form 1). The covariates sex and 
technical and non-technical career areas had negative high 
canonical correlations (r=-.82 and r=-.77) respectively. 
Experience 6, "have made changes on a gasoline lawn mower", 
had a high positive correlation (r=.70). Number of courses 
taken involving the use of tools or machines, and 
experiences 2-5 ("worked on a farm", "helped make home 
repairs", "had a hobby in which tools were used", and 
"helped change a tire on a bicycle"), all had moderately 
high correlations (r=.54, .59, .50, .59, and .55 
respectively). The remainder of the variables had low 
correlations. 
Table 30 presents the variance explained by the 
canonical variables and the covariates. Form 1 obtained 15% 
of the dependent variance while 23% of the covariance was 
accounted for in Form 1. Forms 2 and 3 obtained 50% of the 
dependent variance and 4% and 5% of the covariance 
respectively. 
A regression analysis was produced with the canonical 
correlation analysis for the dependent variables for Forms 
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TABLE 29. SUMMARY OF STANDARDIZED CANONICAL COEFFICIENTS 
Corr. between 
Function 1 Covariates/Canonical 
Covariate Raw Coef. Std. Coef. Variables 
Age .01951 .04941 .29330 
Education .06563 .09672 .12503 
Sex .00067 .00034 -.81934 
Mother's 
Occupation -.07519 -.16801 .07462 
Mother's 
Education -.10347 -.20288 -.30981 
Father's 
Occupation .05735 .11182 .16397 
Father's 
Education .03200 .07540 -.11539 
Where Lived .29850 .14696 -.11368 
Expl -.27899 -.13035 .40553 
Exp2 .78967 .37815 .59058 
Exp3 .00536 .00193 .49650 
Exp 4 .38723 .17882 .59164 
Exp5 .79237 .33547 .65269 
Exp 5 .58748 .29128 .70490 
Exp 7 .25022 .11408 .48921 
Exp8 -1.26494 -.20381 -.07877 
Courses .00042 .00182 .54283 
Technical/ 
Non-Tech. -.40785 -.20178 -.77357 
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TABLE 30. VARIANCE EXPLAINED BY THE CANONICAL VARIANCE OF 
THE COVARIATES 
Canonical Percent Percent 
Variables Dependent Variance Var. of Covariates 
Form 1 15.29 22.77 
Form 2 .50 4.17 
Form 3 .37 5.02 
1, 2, and 3 of the tool anxiety instrument with the 
covariates (demographic variables). Table 31 presents a 
summary of the regression analysis for the covariates of 
Form 1 of the instrument. This table revealed that from the 
list of covariates, seven of the eighteen covariates in the 
analysis were significant beyond the .05 level. These 
variables were: mother's occupation, mother's education, 
Exp2 (worked on a farm), Exp4 (had a hobby in which tools 
were used), Exp5 (helped change a tire on a bicycle), Exp5 
(made adjustments on a gasoline lawn mower), and Exp8 (have 
operated most home appliances). No covariates in the 
regression analysis for Forms 2 and 3 of the tool anxiety 
measures were significant at the .05 level. 
A factor analysis procedure was run on the 100 
attitudinal statements on Form 1 of the instrument (see 
Appendix A). A varimax rotated factor analysis on the 100 
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TABLE 31. REGRESSION ANALYSIS FOR DEPENDENT VARIABLE (FORM 
1 )  
Covariates B Beta 
Std. T Sig. of 
Error Value T 
Age .0044 .0389 
Education .0154 .0847 
Sex .0059 .0103 
,0067 .561 
,0113 1.450 
Mother's 
Occupation 
Mother's 
Education 
-.0178 -.1390 
-.0243 -.1559 
Father' s 
Occupation .0139 .0948 
Father' s 
Education .0079 .0649 
Where Lived .0672 .1157 
Expl -.0686 -.1121 
Exp2 .1853 .3103 
Exp3 -.0041 -.0052 
Exp4 -.0911 .1472 
Exp5 .1858 .2750 
Exp6 .1356 .2351 
Exp7 .0635 .1012 
Exp8 -.3028 -.1706 
Courses .0007 .0100 
T/Non-T. -.0990 -.1713 
0710 
,0080 
.0078 
.0361 
.0387 
.0395 
.0535 
.0413 
.0464 
.0508 
.0373 
. 1020 
.0045 
.0547 
.083 
0074 -2.418 
.0091 -2.670 
1.749 
1.017 
1.850 
-1.774 
4.677 
-.077 
2.205 
4.004 
2.671 
1.702 
-2.959 
. 149 
-1.809 
.51 
.15 
.93 
. 0 1 * *  
.00** 
.08 
.31 
.07 
.08 
.00**  
.94 
. 03 *  
.00** 
.00** 
.09 
.  00**  
.88 
.07 
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statements was conducted using Kaiser Normalization. Seven 
different factors were selected from the factor matrix for 
rotation. These factors were selected for rotation based on 
the scree test on eigenvalues. A scree test is a rule of 
thumb criterion for determining the number of significant 
factors to retain; it is based on the graph of roots 
(eigenvalues); claimed to be appropriate in handling 
disturbances due to minor (unarticulated) factors (Kim and 
Mueller, 1978, p. 86). 
These factors were tentatively labeled as; (1) general 
anxiety, (2) fear, embarrassment, or social expectation, (3) 
noise and safety, (4) math and computers, (5) sex, (6) 
instruction and knowledge, and (7) motorized occupations. 
The factor loadings for the statements on the seven factors 
are presented in Appendix E. The salient loadings for each 
factor are reported in Table 32. These factors represent 
groupings of statements within Form 1. 
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TABLE 32. SALIENT FACTOR LOADINGS ON THE MACHINE USAGE 
SCALE (FORM 1) 
Factor Item Factor 
Description Number Loading Communality 
1. General anxiety 6 .593 .732 
49 .664 .663 
83 .664 .663 
16 .647 .727 
55 .637 .620 
88 .626 .646 
99 .613 .719 
21 -.612 .724 
24 -.611 .708 
18 .604 .601 
52 -.603 .629 
64 .598 .711 
39 -.587 .587 
50 .577 .583 
94 .576 .570 
45 -.571 .621 
77 .553 .655 
73 -.548 .862 
59 .539 .678 
91 .524 .550 
79 .523 .723 
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TABLE 32. Continued 
Factor 
Description 
Item 
Number 
Factor 
Loading Communality 
1. General anxiety 
(continued) 
36 
12 
17 
84 
89 
95 
48 
53 
50 
1 
82 
47 
40 
43 
71 
75 
80 
11 
76 
69 
72 
, 509 
.503 
. 503 
.496 
.491 
.490 
.489 
.484 
.484 
.473 
.486 
.454 
.443 
.436 
• .426 
.417 
- .405 
.392 
- .358 
-.355 
-.333 
.690 
.642 
.522 
.  621  
.548 
.596 
.665 
.784 
.589 
.582 
.583 
. 6 1 6  
.675 
.528 
.621 
.618 
.565 
.667 
.529 
. 6 2 6  
.484 
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TABLE 32. Continued 
Factor Item Factor 
Description Number Loading Communality 
9 
15 
63 
90 
26 
81 
33 
28 
13 
2. Fear/embarrassment/ 
social expectations 96 
38 
7 
23 
70 
8 
35 
32 
68 
27 
54 
41 
.322 
.322 
.315 
.301 
. 2 7 6  
.275 
.267 
.261 
.237 
.491 
.465 
.443 
.411 
.401 
.376 
.375 
.325 
.297 
.292 
.237 
. 194 
.596 
.401 
.450 
.850 
.534 
.642 
.552 
. 601 
.352 
. 6 9 3  
.806 
.670 
.662  
.806 
.486 
.599 
.664 
.381 
.555 
.558 
.464 
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TABLE 32. Continued 
Factor Item Factor 
Description Number Loading Communality 
3. Noise/safety 98 -.365 .488 
20 .312 .577 
37 .296 .720 
85 .263 .471 
4 .235 .632 
4. Math/computers 86 .420 .610 
46 -.388 .463 
30 .383 .504 
57 -.355 .452 
34 -.338 .539 
100 .276 .524 
19 .276 .617 
78 .257 .377 
62 .207 .450 
5. Sex/stereotyping 51 -.616 .738 
66 -.446 .770 
31 -.350 .658 
56 .300 .671 
10 .260 .572 
93 .246 .435 
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TABLE 32. Continued 
Factor Item Factor 
Description Number Loading Communality 
6. Instruction/ 
.603 knowledge 29 - .430 
74 .335 .515 
44 - .325 .418 
2 -.317 .543 
61 -.314 .579 
14 .272 .719 
3 .245 .576 
22 .232 .383 
5 .223 .506 
7. Motorized/ 
occupation 92 .273 .451 
87 .265 .496 
65 .261 .415 
E 
I 
G 
E 
N 
V 
A 
L 
U 
E 
S 
14.66 -
3.88 
3 . 3 0  -
2.98 -
2 . 4 0  -
/I 
2 . 1 6 -
2.14-
1 
2 
Point of Inflection 
I 
3  
I 
9  
I 
10 
FACTORS 
FIGURE 1. PLOT OF EIGENVALUES FOR SELECTION OF FACTORS TO 
ROTATE 
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A Cronbach Alpha estimate of internal consistency was 
determined for the three tool anxiety scale measures used in 
this study. Table 33 presents the internal consistencies 
found in each scale form. Based on the estimates of the 
coefficient of internal consistency, it was concluded that 
all three scale forms of the instrument were reliable. 
TABLE 33. MEANS, STANDARD DEVIATIONS, AND ALPHA 
COEFFICIENTS FOR THE THREE TOOL ANXIETY MEASURES 
TOOL ANXIETY SCALE FORMS 
Statistics Form 1 Form 2 Form 3 
Alpha Coef. .91 .98 .97 
Mean 20.080 212.090 148.970 
Std. Dev. 28.780 57.280 49.820 
Mean Var. Mean Var. Mean Var. 
828.097 4526.222 2482.150 
Item Means .201 .150 2.754 .610 2.810 .570 
Item S2<a' .820 .040 2.124 .573 2.182 .730 
Inter-item 
Covariance .080 .010 .750 .220 .850 .310 
Inter-item 
Correlations .090 .020 .350 .030 .390 .030 
^ = variance 
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CHAPTER V - SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
The purposes of this study were to develop and validate 
three tool anxiety scale forms to measure tool anxiety in 
individuals and among groups of individuals, and to examine 
the relationship between tool anxiety and the selection of 
technical courses and careers. 
To achieve the purposes of this study, a paper and 
pencil form, a slide and audio tape form, and a video form 
were administered to 208 undergraduate students (118 
majoring in technical career areas, and 90 majoring in non­
technical career areas) at Iowa State University. The paper 
and pencil form consisted of 100 statements about tools or 
machines with which respondents were to agree or disagree 
(l=agree, 2=disagree). The slide and tape form consisted of 
77 slides of tools or machines and the taped sound of the 
tool or machine. Respondents were to indicate on a 7-point 
scale if the tool would cause low anxiety, moderate anxiety, 
or high anxiety if they were to use it. The video scale 
consisted of a video taping of 53 tools or machines and 
their sounds. Respondents viewed the tools and also 
indicated on the 7-point scale if the tool would cause low 
anxiety, moderate anxiety, or high anxiety if they were to 
use it. All three forms were administered in one sitting to 
intact classes during Fall semester, 1983. Total 
administration time was approximately 90 minutes. 
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Nine statistical hypotheses were formed and tested at 
the .05 level of significance. À summary of the results for 
these nine hypotheses follows. 
Summary 
Research hypothesis 1, "The correlation obtained among 
the three forms of the tool anxiety scale measures do not 
differ from zero beyond that expected due to random sampling 
errors", was rejected. Results indicated that Forms 1 and 2 
and Forms 1 and 3 were negatively correlated (r=-.55 and 
r=-.54 respectively). Forms 2 and 3 had a high positive 
correlation (r=.82). 
Hypothesis 2, "The mean tool anxiety scale scores for 
females and males for the three instrument forms do not 
differ beyond that expected by chance alone", was rejected. 
The mean tool anxiety scale scores of males and females did 
differ significantly. Results from the t-test analysis 
revealed that for Form 1, where a low mean score indicated 
high anxiety, and a high mean score indicated low anxiety, 
females' low mean anxiety scores (mean=.3925) were 
significantly different from the mean tool anxiety scale 
scores of males (mean=.0191). Therefore, hypothesis 2 for 
the three forms was rejected at the .05 level. 
Hypothesis 3, "The mean tool anxiety scale scores of 
subjects preparing for technical careers involving the use 
of tools or machines are equal to the mean tool anxiety 
104 
scale scores of subjects preparing for non-technical careers 
which do not utilize tools or machines in an important way 
for the three tool anxiety scale forms administered", was 
rejected. The results from the t-test analysis indicated 
that there was a significant difference in the mean tool 
anxiety scale scores of respondents from the two major 
strata of curricular areas (technical and non-technical). 
On Form 1, respondents from technical career areas 
(N=118) had a mean tool anxiety scale score of .3752, while 
the non-technical respondents (N=90) had a mean tool anxiety 
scale score of .0087. These two means differed 
significantly beyond the .05 level. According to the 
scoring methods for Form 1, respondents from non-technical 
career areas had higher tool anxiety than did those from 
technical career areas (see page 36). 
On Form 2, respondents from technical career areas had 
a mean tool anxiety scale score of 2.435, while respondents 
from non-technical areas obtained a mean tool anxiety scale 
score of 3.021. These scores differed significantly beyond 
the .05 level. 
On Form 3, respondents from technical areas had a mean 
tool anxiety scale score of 2.492, and respondents from non­
technical areas had a mean tool anxiety scale score of 
3.147. These means also differed significantly beyond the 
.05 level. 
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Research hypothesis 4,- "There are no significant 
differences in the mean tool anxiety scale scores on the 
three tool anxiety measures among the four majors 
classifications", was rejected. Using the one-way analysis 
of variance, results indicated that significant differences 
occured in the mean tool anxiety scale scores obtained by 
the four groups on the three forms. A Scheffe multiple 
range test revealed that for Form 1, mean scores obtained by 
Industrial Education majors were significantly different 
from the mean scores obtained by Elementary Education and 
Home Economics/Institutional Management majors. 
Agricultural Education, Agricultural Mechanics, and Farm 
Operations majors had significantly higher mean scores than 
did Elementary Education and Home Economics/Institutional 
Management majors. Since Elementary Education majors had 
lower mean tool anxiety scale scores on Form 1 than did any 
other group, they had a higher amount of tool anxiety than 
any other group. 
In Form 2, the mean score obtained by Elementary 
Education majors differed significantly from the mean scores 
of Industrial Education and Agricultural Education, 
Agricultural Mechanics, and Farm Operations majors. 
The Scheffe test for Form 3 indicated that Elementary 
Education majors had a significantly higher mean score than 
the Industrial Education and Agricultural Education, 
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Agricultural Mechanics, and Farm Operations majors. Home 
Economics/Institutional Management majors had a 
significantly higher mean score than that obtained by the 
Industrial Education majors. Scores on all three measures 
were significantly different beyond the .05 level. 
Research hypothesis 5, "The mean tool anxiety scale 
scores of subjects from a rural background do not differ 
significantly from the scores of subjects from an urban 
background", was retained. Results from the t-test 
procedure indicated that on Form 1, the 116 respondents from 
a rural background had a mean tool anxiety scale score of 
.227. The respondents from an urban background had a mean 
tool anxiety scale score of .204. These two means were not 
significantly different at the .05 level. 
On Form 2, respondents from a rural background had a 
mean score of 2.67, while subjects from an urban background 
obtained a mean score of 2.710. These mean scores did not 
differ significantly at the .05 level. 
On Form 3, rural subjects had a mean of 2.750, and the 
urban subjects had a mean score of 2.806. These mean scores 
were not significantly different at the .05 level. 
Research hypotheses 6 and 7 were, "There are no 
significant differences in the mean tool anxiety scale 
scores on the three tool anxiety measures among the 5 
occupational categories for respondents' mothers and the 
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four occupational categories for respondents' fathers". The 
hypothesis concerning respondents' mothers was retained, and 
the hypothesis concerning respondents' fathers was rejected. 
Using a one-way analysis of variance procedure to test these 
hypotheses, the results indicated that the scores on none of 
the three scales correlated significantly with respondents' 
mothers' occupational categories. 
For the four occupational categories of respondents' 
fathers, scores on Form 1 were found to be significant 
beyond the .05 level, while scores on Forms 2 and 3 were 
found to be non-significant. This resulted in the rejection 
of hypothesis 7. 
Research hypothesis 8, "The selected demographic 
variables do not contribute to the prediction of 
respondents' mean tool anxiety scale scores on the three 
tool anxiety measure of the instrument", was rejected. 
Using a stepwise multiple regression procedure to test 
this hypothesis, results indicated that on Form 1, five 
demographic variables entered into the multiple regression 
equation that were significant beyond the .05 level. These 
variables were sex, experience 2, "worked on a farm", 
experience 5, "helped change a tire on a bicycle", technical 
or non-technical career area, and number of courses taken 
which utilized tools or machines. When combined, these five 
variables together accounted for 54% of the variance. 
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In Form 2, only sex was significant beyond the .05 
level. It accounted for 16% of the variance when predicting 
subjects' mean tool anxiety scale scores. 
In Form 3, there were two variables that entered the 
multiple regression equation in predicting subjects' mean 
tool anxiety scale scores. These were sex and experience 3, 
"helped make home repairs". The combination of these two 
variables accounted for 21% of the variability, and were 
significant beyond the .05 level. 
Hypothesis 9, "There are no significant canonical 
relationships between the three tool anxiety scale 
measurement forms and the selected demographic variables", 
was rejected. Results indicated that Function 1 of the 
standardized canonical coefficients were .999 for Form 1, 
.095 for Form 2, and -.099 for Form 3. Only Function 1 was 
significant at the .05 level. 
Conclusions 
Several general conclusions were derived from this 
study. They are: 
1. Females have higher tool anxiety than males. 
Many research studies have produced results 
that indicated or identified higher levels of 
anxiety among females than in males. Tobias 
(1975) concluded that females are more anxious 
about mathematics than are males, and Hoffman 
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(1983) obtained results that supported the 
traditional stereotype for males to be less 
anxious about performing mechanical tasks. 
Individuals preparing for a non-technical career 
area have higher tool anxiety than individuals 
preparing for a technical career area. 
Elementary Education majors have higher tool 
anxiety than individuals in other major areas. 
Size of community where lived was not a 
significant determinant of tool anxiety in 
individuals. 
Mother's occupation was not a significant 
determinant of tool anxiety in individuals. 
Individuals whose fathers were employed as 
farmers had lower tool anxiety than individuals 
whose fathers were employed in any of the other 
occupational categories. 
Several variables were identified that added to 
the prediction of an individual's tool anxiety 
(refer to demographic variables in Appendix A). 
These were: 
Sex 
Experience 2 - Worked on a farm 
Experience 5 - Helped change a tire on a 
bicycle 
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• Technical or non-technical career area 
• Number of courses taken that utilized tools 
or machines 
• Experience 3 - Helped make home repairs 
In summary, it was found that when concerned with the 
use of tools or machines, the high anxious subjects are more 
likely to be females, those who are studying in non­
technical career areas, those who are majoring in Elementary 
Education, those whose fathers were employed in occupations 
other than farming, and those who had taken less than three 
courses of study that utilized tools or machines. It was 
also found that subjects who had experiences relating to the 
use of tools or machines (e.g. worked on a farm, helped make 
home repairs, and helped change a tire on a bicycle) were 
found to have less mechanical anxiety than subjects who had 
not had these experiences. 
It must be noted that caution should be taken in 
generalizing these conclusions. Another study (Hoffman, 
1983) produced different results with respect to the 
variables that predicted an individual's tool anxiety. She 
placed emphasis on State and Trait anxiety, and on 
mechanical reasoning, and identified them as important 
variables that have a definite impact on a person's 
mechanical anxiety levels. No attempt was made to account 
for these variables, for age, or for the respondents' like 
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or dislike of mechanical tasks in this study. 
Recommendations 
As a result of the findings in this study, several 
issues need further consideration and clarification. 
Therefore, it is recommended that subsequent studies focus 
on: 
1. Techniques to reduce tool anxiety. 
2. Instructional aids that can be developed and 
tested for use with individuals who have high 
tool anxiety. 
3. Age and interest in mechanical tasks as 
predictors of tool anxiety. 
4. Alternative scale descriptions that would include 
a possibility of positive as well as negative 
attitudes toward the use of tools or machines. A 
scale ranging from -3 representing negative 
attitudes toward the use of tools or machines 
(e.g. operating an earth mover), to absolute 0 
(no anxiety), to +3, representing a positive 
attitude toward the use of tools or machines 
(learning to operate an automobile), could be 
used. 
This researcher set out to develop and validate three 
tool anxiety scale forms to observe and measure tool anxiety 
in individuals and among groups of individuals. This task 
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was accomplished. Now the question remains. What can be 
done to help individuals (typically females) overcome this 
anxiety so that they can achieve adequate representation in 
careers that involve the use of tools or machines? 
Hoffman's (1983) conclusion that "efforts to attract women 
to (these) careers ... should continue not only because of 
the availability of higher paying jobs but because they 
permit women to develop their interests and skills", is one 
that educators should perceive as a responsibility in our 
ever growing world of technology. 
113 
BIBLIOGRAPHY 
Alpert, R. and Haber, R. N. Anxiety in academic achievement 
situations. Journal of Abnormal and Social 
Psychology, 1960, 61' 207-215. 
Astin. H. S. Sex differences in mathematical and scientific 
precocity. In J. C. Stanley, D. P. Keating, and L. H. 
Fox (Eds.), Mathematical Talent: Discovery, 
Description, and Development. Baltimore, Maryland: 
Johns Hopkins University Press, 1974. 
Borg, Walter R. and Gall, Meredith D. Educational Research, 
An Introduction. New York: Longman, Inc., 1979. 
Brown, D. Students' Vocational Choices : A Review and 
Critique. Boston: Houghton Mifflin, 1970. 
Burton, G. M. and Russell, D. Getting comfortable with 
mathematics. The Elementary School Journal, Jan. 
1969, 79, (3) 56-59, 92. 
Carney, J. A. Racism and sexism in children's books. 
Carnegie Quarterly, 1974, 22 (4) 1-4. 
Edwards, A. L. Experimental Design in Educational Research. 
New York: Holt, Rinehart and Winston, 1958. 
Edwards, R. Contested Terrain. New York: Basic Books, 
Inc., 1979. 
Ernest, J. Sex, sexism, and anxiety in math. U. S. 
Educational Resources Information Center, 1975. (ERIC 
ED 156 051) 
Fox, L. H. and Denham. S. A. Values and career interests of 
mathematically and scientifically precocious youth. 
In J. C. Stanley, D. P. Keating, and L. H. Fox (Eds.). 
Mathematical Talent: Discovery, Description and 
Development. Baltimore: Johns Hopkins University 
Press, 1974. 
Gaudry, E. and Spielberger, C. Anxiety and Educational 
Achievement. New York: J. Wiley and Sons, 1971. 
Gilli, A. Education for Work. Yonkers: Collegium Book 
Publishers, Inc., 1980. 
Green, J. The World of the Worker. New York: Farrar, 
Strauss, and Giroux, 1980. 
114 
Haven, E. W. Factors Associated with the Selection of 
Advanced Academic Mathematics Courses by Girls in High 
School, Research Bulletin 72-12. Princeton, N. J.: 
Educational Testing Service, 1972. 
Henerson, M. E., Morris, L. and Fitz-Gibbons, C. How to 
Measure Attitudes. Beverly Hills, California: Sage 
Publications, 1978. 
Hirsch, S. Roots of the American Working Class. 
Philadelphia: University of Pennsylvania Press, 1979. 
Hoffman, V. ^ examination of mechanical anxiety. 
Unpublished Doctoral Dissertation, Southern Illinois 
University at Carbondale, 1983. 
Jacobs, C. and Eaton, C. Sexism in the elementary school. 
Today's Education. 1972, 61, 20-22. 
Kim, J. and Mueller, C. Factor Analysis : Statistical 
Methods and Practical Issues. Beverly Hills, 
California: Sage Publications, 1978. 
Knight, J. A. A model for the recruitment, retention, and 
placement of female students in secondary vocational 
education programs which have traditionally been for 
males. A Paper presented to the National Agricultural 
Education Research Meeting, New Orleans, Louisiana, 
December, 1980. 
Kogelman, S. and Warren, J. Mind Over Math. New York: 
McGraw Hill, 1978. 
Levien, R. E. (Ed.). The Emerging Technology. New York: 
McGraw Hill, Inc., 1972. 
Levine, M. Identification of Reasons why Qualified Women do 
not Pursue Mathematical Careers. Report to the 
National Science Foundation, New York, August, 1976. 
Levitt, E. E. The Pschology of Anxiety. Hillsdale, N. J.: 
Lawrence Erlbaum Associates, 1957. 
Mathison, Marjorie A. Curricula Intervention and 
Programming Innovations for the Reduction of 
Mathemtics Anxiety. U. S. Educational Resources 
Information Center, 1977. (ERIC ED 154 330) 
May, R. The Meaning of Anxiety. New York: The Ronald Press 
Co., 1950. 
115 
Miller, W. G., Benton. B. A., James, C. E. The measurement 
of anxiety related to the usage of machines, tools, 
and appliances. Unpublished Manuscript. Funded by 
Iowa State Department of Public Instruction, Des 
Moines, February, 1983. 
Morris, L. Mathematics anxiety rating scale: predicting 
anxiety experiences and academic performance in two 
groups of students. Journal of Educational 
Psychology, Aug. 1978, 70 (4) 589-594. 
Mowrer, 0. H. Freud's Theories of Anxiety: A 
Reconciliation. Unpublished lecture given at Yale 
Institute of Human Relations, New Haven, Conn., 1939. 
Roberts, A. H. Housebound wives - a follow-up study of a 
phobic anxiety state, British Journal of Psychiatry, 
1964, 110 189-194. 
Rogers, E. M. and Eichholz G. Resistance to the adoption of 
audio-visual aids by elementary school teachers: 
contrasts and similarities to agricultural 
innovations. In M. Miles (Ed.), Innovations in 
Education. New York: Columbia University, 1954. 
Rohner, D. J. Development and validation of an index of 
computer anxiety among prospective teachers. M. S. 
Thesis Iowa State University, Ames, Iowa, 1981. 
Salano, C. H. Teacher and pupil stereotypes of gifted boys 
and girls. A Paper presented at the 1975 meeting of 
the American Psychological Association, Washington, D. 
C., September, 1976. 
Sawrey, I. M. Educational Psychology. Boston: Allyn and 
Bacon, 1959. 
Seidel, R. J. and Rubin, M. (Eds.). Computers and 
Communications for Education. New York: Academic 
Press, 1977. 
Spielberger, C. D. Anxiety and Educational Achievement. 
New York: John Wiley and Sons, 1971. 
Spielberger, C. D. and Smith, L. H. Anxiety (drive), 
stress, and serial position effects in serial-verbal 
learning. Journal of Experiential Psychology, 1972, 
589-595. 
116 
Stanley, J. C. , Keating, J. P. and Fox, L. H. (Eds.)-
Mathematical Talent; Discovery, Description, and 
Development. Baltimore: Johns Hopkins University 
Press, 1974. 
Thorndike, R. L. Applied Psychometrics. Boston: Houghton 
Mifflin, 1982. 
Tobias, S. Math anxiety. M®- Magazine, Sept. 1976, 5 (1) 
56-59, 92. 
Walker, L. The prognosis for affective illness with overt 
anxiety. Journal Neurol. Neurosurg. Psychiatry, 1959, 
338-341. 
Webster, A. M. Webster's New Collegiate Dictionary. 
Springfield, Massachusetts: Merriam Company, 1977. 
Wolfbein, S. L. Labor trends, manpower, and automation. In 
H. Borrow (Ed.), Men in a World at Work. Boston: 
Houghton Mifflin, 1964. 
117 
ACKNOWLEDGEMENTS 
There are many individuals to whom I would like to 
express special thanks. First, I am thankful to God who has 
traveled this road with me, and has enabled me to realize 
this dream. Secondly, I am grateful to my major professor 
and mentor. Dr. William G. Miller, who gave me valuable 
advice, encouragement, and guidance in carrying out my 
program of study and this research effort. It was his 
cooperative spirit that has made this study a valuable 
learning experience. 
I am very much appreciative to Dr. William Wolansky for 
his encouragement and guidance, and to all my other 
committee members. Dr. Wade Miller, Dr. Trevor Howe, Dr. 
Norman Boyles, and Professor Albert Sherick, for their 
support and guidance. 
I am deeply grateful to the staff members of the 
Research Institute for Studies in Education and of the 
Computation Center for their assistance with computer 
programs and SPSSX procedures. 
Many thanks to my parents, Mr. and Mrs. Willie Lee 
James, and to my mother-and father-in-law. Rev. and Mrs. 
David L. Rooks, for their encouragement and support, and for 
their willingness to keep the kids when times were really 
rough. 
118 
I must mention my children, Kevin, Kendra, and 
Kimberly, and thank them for their understanding during the 
hours of negligence and impatience. My deepest gratitude to 
my loving wife. Dr. Diane James, for her support, 
understanding, and encouragement throughout the "thick and 
thin", for her assistance in typing my research study, for 
her constructive criticisms of this study, and for her 
belief in me. Last, many thanks to all my friends who had 
my interest at heart. 
119 
APPENDIX A - TOOL ANXIETY SCALES 
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Directions 
The statements on the attached pages are presented to measure your feelings about the usage of tools, machines 
appliances, and other equipment. Because we are interested in how your feelings about machines may be related to 
your personal experiences and characteristics, we ask you to answer the following descriptive information before 
completing the rest of the questionnaire. Do not record your name. Your answers will be combined with those of other 
people and no reference will be made to your individual responses, 
1, Your current age in years 
Indicate your total years of school for the following levels, 
H,S. 2 year vocational technical B S. M.S. Ph.D. 
Post Doctorate Other professional schools 
2. Gender (check one) male female 
3. Your mothers occupation 
Indicate your mother's total years of schooling for 'he following levels of ecucation 
H.S. 2 year vocational technical B.S M S. PH D 
Post Doctorate Other professional schools 
4, Your father's occupation , 
Indicate your father's total years of schooling for the following levels of education, 
H,S, 2 year vocational technical B,S M S, Ph D 
Post Doctorate Other professional schools 
5. For the majority of your life, you have lived ;check one) 
On a farm 
In a small town (fewer than '0,000 people) 
In a medium-sized town (10,001 to 50,000 people) 
In a small city (50,001 to 100,000) 
In a medium-sized city (100,001 to 250,000 people) 
In a large city (more than 250 000 people) 
6. Check all experiences below that you have had: 
Took a course in industrial arts 
Worked on a farm 
Helped make home repa.rs 
Have had a hobby m v.'hich you usee tools 
Helped change a tire on a bicycle 
Have made adjustments on a gasoline lawn mower 
Have visited a manufacturing moustry 
Have operated most home appliances (vacuum sweeper mixer etc,: 
7. How many courses have you taken m wnicn you usee some tools or macn,ties'.'' 
Thank you. Please complete the 'est of th's questionnaire and return you- ccrpietec 'orm when y: 
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Machine Usage Scale—Part I 
Directions 
Please read each statement below and circle the A i' you agree with the statement or circle the D if you disagree with 
the statement. Go ahead. 
Agree Disagree 
A D 
1, If 1 could choose between a job requiring use of machines and one that didn't. 1 would 
choose the ]0b which does not use machines. A D 
2, 1 feel comfortable using hand-operated tools A D 
'3 Most machines are entirely safe if used properly. A D 
4.. 1 think the noise that machines make bothers me the mos' A D 
5, When ! figure out how to use a new tool. 1 feel good. A D 
6. Frankly 1 like machines and gadgets' A D 
7, Computers sort of frighten me because they're so complicated. 
If 1 were to use some tools I'd be constantly afraic of hurting myself. 
A D 
8. A D 
9, For some reason, if a machine makes dust or chips it scares me. A D 
10, By using machines, people are losing their opportunity for self-expression that comes 
from making things by hand. A D 
11 1 enjoy laboratory courses where we use scientific equipment A D 
12, Industrial machines seem so dark and gloomy A D 
13, It may not be fair but people that work with machines for a livng don't appeal to me as 
much as people in white-coilar jobs A D 
14, In today's world, every student should learn how to use a large variety of tools and 
machines. A S 
15, A machine painted bright colors doesn't seem as scary as one painted gray A D 
16. 1 like to ^aise the hood of a new car to see the engine. A D 
17. If an appliance doesn't work 1 ti-y to fix it myself before taking it to a repanman. A D 
18. 1 would enjoy a tour through a tractor manufacturing plant. A D 
19. 1 prefer doing math by hand rather than using a calculator A D 
20. Machines would be less frightening i' they coula mu"le the sound. A D 
21 1 seriously doubt that 1 would en;oy a course m welding A D 
22. Using a sewing machine requires mechanical aptituce A D 
23 1 don't unoerstand how a computer works A D 
24. 1 shy away from toois that get hot or have a fiame. A D 
25. Someone I know was iniurec bacly while -sing power equipment. A D 
26 Operating a machine all day would really bore me A D 
27. There are some machines 1 use that still scare me. A D 
26. I'm afraid 1 miight lose control of a power lawn mower A D 
29 1 avoid certain classes because of the equipment used A D 
30. 1 would enjoy having a home computer A D 
31 Household appliances like trash compactors don t scare me. A D 
32. i feel embarrassed learning to use new equipment ,n front of others. A D 
33. When 1 buy appliances, 1 tend to look for the most simple, uncomplicated models. A D 
34 1 like machines that save me a lot of time and effort, even if they can be dangerous A D 
35. Machines that vibrate a lot scare me. A D 
36. It would be fun to run a bulldozer. A D 
37. The sounds that a miotorcycle make are somewhat exciting. A D 
38. Being arouna sharp objects makes rne nervous A D 
39. ,A lot of tools are too heavy for me to use with ccnfidcnce. A D 
40 1 enjoy watching a skilled machinist operate machines. A D 
41. Actually an electric food mixer seems somewhat dangerous to me A D 
42 As a child 1 thought of vacuum sweepers and sewing machines as power tools A D 
43 1 would rather use a hand saw than a portable electric saw A D 
44. In choosing a good stereo sound system 1 prefer one that permits a lot of adjustments A D 
•Î5 1 don't have '"any tools o' my ow^ A D 
46. 1 prefer to use a camera that you ;ust aim anc press a button. A D 
47 I've had at least one hobby that .nvolvos using hand tools. A D 
48. My father s better at using machines than 1 am A D 
49 1 en;oy the challenge of fiaunno cut how a complex machine works A D 
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50. It would be really great to manufacture ' rr^.y own furniture using machines. A D 
51. My mother feels that repairing a car is a mans lOb. A D 
52, 1 don't really care if 1 can't use tools very well. A D 
53. 1 like learning the use of scientific laboratory equipment. A D 
5^. 1 probably feel more frustrated using an office copying machine than other people A D 
55 I'll need a good understanding of mechanics and electronics m my future work. A D 
56 Girls that like to work on cars are a little st'ange A D 
57. People woulc like me more if 1 were reaiiy handy in using machines o' tools A D 
58. People that live by themselves ought to know how to make repairs on their homes and 
cars. A D 
59, My father encouraged me to learn the use of tools anc machines. A D 
60. If 1 coulc. 1 would be interested m being an engineer A D 
6' Most of my teachers felt learning to use machines was not important to me. A D 
62 Males are not natural'y more mechanicai'y inclined than females A D 
63. 1 would rather figure out how a machine wo'ks than have someone explain it to me A D 
64, 1 see more beauty n a good machine than most people do. A D 
65. Someone that works with their hancs has a m,ore interesting job than lust sitting behmc 
a desk. A D 
66. My mother is afraid of a lot of machines and tools A D 
67 1 don't like the idea of m.achines replac.ng the human hand skills A D 
68. 1 would trust the repair work done on my car by a man more than that cone by a woman A D 
69 If a machine is called an "appliance" it seems easier to use. A D 
70 1 sometimes imagine my arm being cut off by a machine A D 
71. 1 prefer using machines that you can t see anv m,ovr,g oarts. A D 
72. 1 don't like to use some machines because o' the m.athematics requireo A D 
73 1 don't expect to use scientific ecu'omen: when i hmsti school A D 
74. Machines are frustrating because they breaK cown so oiten A D 
75 With proper instructions. 1 find 1 can enjoy using lust about an> kind o' tool machine or 
appliance A D 
76 The grease anc oil of some machines makes it unpleasant to work v.-tr, them. A D 
77 My teachers have moicatea that i have mechanical abut'es A D 
78 Most people feel -t is somewhat "imo'ope' " 'o- a g:" to be qooc wth 'OO'S ana 
machines A D 
79 Its more satisfying to me to master the opération of a complex machine than a s.mple 
one. A D 
80 1 have to be around a m,ach,ne anc see someone else operate it before i fee, safe 'h 
trying to use t myself A D 
81. 1 sometimes wish 1 were living oacK n :ne days wnen there were ve^y few macn nes 
around A D 
82. My parents were a 'ot of help m teaching mo to accept anc use machines A D 
83 When 1 Aas yOung 1 pre'er-ed mechan,cal toys ever games and other k nds of toys A D 
84 1 enjoy showing someone else how to use a too: or machine A D 
35. It irks me that comparées haven t made their machines less noisy A . D 
86. 1 would enjoy a math course that usee a computer more than one that oicn't A D 
37. t.'ost professional people aren't required to use machines or tools. A D 
88 i ve always had a special talent for figuring out how various machines work A D 
89. 1 can't think of many things m,ore boring than watching a machine do its work A D 
90 Technology is creating a lot more unnappiness among people tnan the heip it provides A D 
91 ! find that some machines are as beauti'ul as 'me sculpture o' othe' a" A D 
92 Everyone should be required to learn to make m,ino' repairs ano adjustments to an 
automobile A D 
93. My mother has aiv.'ays been good in wcking with m.achines and tools around the 
house A D 
94. 1 woulc enjoy taking a clock apart ana putting i back together and having it work A D 
95 The bigger the machine, tne less 1 li<e it A D 
96 1 always feel a little nervous around sharp sh, n y  knives A D 
97 Machines that don t make noise never worry me. A D 
98 If m,v choice of lOb? involved working with machines or with neoDie 1 would prefer 
machines. A D 
99. : cnjcy being able to measure thmgs tc a h.gh precision. A D 
100 qont like using a mach.ne unless 1 reaily uncerstanc what it s comg A D 
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Machine Usage Scale—Part II 
Directions 
In the next few minutes, you will see and hear a variety of tools and machines used in industry, home, and 
construction. You have been provided an answer sheet on which the name of each tool or machine has been listed. 
Following the name of each machine is a set of numbers ranging from 1 to 7. You are asked to circle one of the 
numbers for each machine listed on the page. 
To select a number for each machine, you are asked to consider how much anxiety each machine would cause if you 
were to operate that machine. If you feel you would have no anxiety in using a particular device, circle number 1. If 
you would have moderate anxiety circle number 4. If you feel a device would create very high anxiety circle 
number 7. You may select any number from 1 to 7 to indicate how anxious a device could make you feel. 
We v/ill now look at each tool or machine and hear sounds associated with each one. Circle one of the numbers 
while reviewing or listening to each device. 
Low Moderate High 
1. Impact wrench 12 3 4 5 6 7 
2. Horizontal milling machine 12 3 4 5 6 7 
3. Vertical milling machine 12 3 4 5 6 7 
4. Wood jointer 12 3 4 5 6 7 
5. Wood planer 12 3 4 5 6 7 
• 6. Power table saw 12 3 4 5 6 7 
7. Uniplane saw 12 3 4 5 6 7 
8. Hammer 12 3 4 5 6 7 
9. Electric arc welder 12 3 4 5 6 7 
10. Riddle 12 3 4 5 6 7 
11. Electric hand drill 12 3 4 5 6 7 
12. Automobile engine analyzer 12 3 4 5 6 7 
13. Gas fired metal furnace 12 3 4 5 6 7 
14. Wood turning lathe 12 3 4 5 6 7 
15. Brush mulcher 12 3 4 5 6 7 
16. Soil impacter 12 3 4 5 6 7 
17. Electric drill press 12 3 4 5 6 7 
18. Crane 12 3 4 5 5 7 
19. Road grader 12 3 4 5 6 7 
20. Bulldozer 12 3 4 5 6 7 
21. Jack hammer 12 3 4 5 6 7 
22. Backhoe 12 3 4 5 6 7 
23, Dump truck 12 3 4 5 6 7 
24. Elbow truck 19 3 4 5 6 7 
25. Chain saw 12 3 4 5 6 7 
26. Typewriter 12 3 4 5 6 7 
27. Metal forge 12 3 4 5 6 7 
28. Oxyacetylene welding 12 3 4 5 6 7 
29. Wood drill press 12 3 4 5 6 7 
30. Wood band saw . 1 2  34 5 6 7 
31. Metal grinder 12 3 4 5 5 7 
32. Electric distribution panel 12 3 4 5 6 7 
33. Steam electrical turbine generator 12 3 4 5 6 7 
34. Ccal fired boiler furnace 
control panel . 1 2  3 4  D 0 / 
35. Coal fired boiler furnace . 1 2 3 4  5 6 7 
36. Industrial wood planer .1 2 3 4 5 6 7 
37. Radial arm saw . 1 2 3 4  5 6 7 
38. Pneumatic box and pan break ... . 1 2 3 4  5 6 7 
39. Power eoge crimper . 1 2  3 4  5 6 7 
Low Moderate High 
40. Electric horizontal metal shear 1 2 3 4 5 6 7 
41. Spot welder 1 234567 
42. Garbage truck ' 234567 
43. Offset printing press 1 234567 
44. Microcomputer line printer 1 234567 
45. Photocopy machine 1234567 
46. Leather buffing wheels 1 234567 
47. Screw thread machine 1 234567 
48 Pneumatic extension press 1 2 3456 7 
49. Combination milling machine 1 234567 
50. Precision surface grinder 1 234567 
51. High speed computer 1 234567 
52. Computer tape drive 1 234567 
53. Card reader and punch 1 2 34567 
54. Keypunch machine 1 234567 
55. Anvil and hammer 1 234567 
56. Power hacksaw 1 234567 
57. Gas powered lawn mower 1 234567 
58 Hand powered egg beater 1 234567 
59. Electric food blender 1 2 3456 7 
60. Meat banc saw 1 234567 
61. Hand crosscut saw 1 234557 
62. Hand wood file 1 234567 
63. Wood chisel 1 234567 
64. Power metal belt sander .-...1 234567 
65. Steel or concrete snake grinder ... 1 2 3 4 5 6 7 
66. Computer video iermiinai 1 234567 
67. Motorcycle 1 234567 
68. Tractor and plow 1 23456 7 
69. Snowblower 1 234567 
70. Hydraulic car jack 1234567 
71. Electric saber saw 1 234567 
72. Engine strobe light 1 234567 
73. Wood router 1 23456 7 
74. Power disk sander 1 234567 
75. Electronic test equipment 1 234567 
76. Electron spin resonance 1 23456 7 
77. High resolution NMR 
spectrometer 1 2 3456 7 
Developed by William G. Miller and Charles James. 
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Part III. Machine Usage Scale (Video) 
Directions: In the next few minutes, you will see and hear a variety of tools and machines used in industry, 
home, and construction. You have been provided an answer sheet on which the name of each tool or machine has 
b e e n  l i s t e d .  F o l l o w i n g  t h e  n a m e  o f  e a c h  m a c h i n e  i s  a  s e t  o f  n u m b e r s  r a n g i n g  f r o m  1  t o  7 .  Y o u  a r e  a s k e d  t o  c i r c l e  
one of the numbers for each machine listed on the page. 
To select a number for each machine, you are asked to consider how much anxiety each machine would cause i f  you 
were to operate that machine. If you feel you would have no anxiety in using a particular device, circle number 
1. If you would have moderate anxiety, circle number 4. If you feel a device would create very high anxiety, 
circle number 7. You may select any number from 1 to 7 to indicate who anxious a device could make you feel. 
We will now look at each tool or machine and hear sounds associated with each one. Circle one of the numbers 
while reviewing or listening to each device. 
1. metal grinder 
lo
w
 
3 
<u 
•a 
4 5 6 
f. 
7 27, computer tape drives 
1 
1 2 3 
CJ 
•o 
4 5 f; 7 
2. oxyacetylene cutting torch 1 2 3 4 5 6 7 28. computer card reader 1 2 3 4 5 5 7 
3. wood router 1 2 3 4 5 6 7 29. computer video terminal 1 2 3 4 5 6 7 
4. wood lathe 1 2 3 4 5 6 7 30. electric food blender 1 2 3 4 5 6 7 
5. portable wood sander 1 2 3 4 5 6 7 31. jack hammer 1 2 3 4 5 6 7 
6. radial arm saw 1 2 3 4 5 6 7 32. garbage truck 1 2 3 4 5 6 7 
7. power disk S belt sander 1 2 3 4 5 6 7 33. bull dozer 1 2 3 4 5 6 7 
8. wood bandsaw 1 2 3 4 5 6 7 34. road grader 1 2 3 4 5 6 7 
9. table saw 1 2 3 4 5 6 7 35. wood turning lathe 1 2 3 4 5 6 7 
10. wood drill press 1 2 3 4 5 6 7 36. typewriter 1 2 3 4 5 6 7 
n. wood jointer 1 2 3 4 5 6 7 37. micro-computer line printer 1 2 3 4 5 6 7 
12. wood shaper 1 2 3 4 5 6 7 38. electric distribution panel 1 2 3 4 5 6 7 
13. wood planer 1 2 3 4 5 6 7 39. pneumatic box and pan break 1 2 3 4 5 6 7 
U. power metal belt sander 1 2 3 4 5 6 7 40. coal fired boiler 1 2 3 4 5 6 7 
15. power hacksaw 1 2 3 4 5 6 7 41. coal fired boiler furnace 1 2 3 4 5 6 
16. arc welder 1 2 3 4 5 6 7 42. industrial wood planer 1 2 3 4 5 6 7 
17. metal drill oress 1 2 3 4 5 6 7 43. chain saw 1 2 3 4 5 6 7 
18. vertical milling machine 1 2 3 4 5 6 7 44. leather buffing wheels 1 2 3 4 5 6 7 
19. power metal saw 1 2 3 4 5 6 7 45. back hoe 1 2 3 4 5 6 7 
20. concrete drill 1 2 3 4 5 6 7 46. screw thread machine 1 2 3 4 5 6 7 
21. concrete snake grinder 1 2 3 4 5 6 7 47. gas powered lawn mower 1 2 3 4 5 6 7 
22. portable concrete saw 1 2 3 4 5 6 7 48. precision surface grinder 1 2 3 4 5 6 7 
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Part II:. 
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1 
o 
•o 
23. motorcycle 1 2 3 4 5 6 7 49. electric horizontal metal 7 shear 1 2 3 4 5 6 
24. offset printing press 1 2 3 4 5 6 7 
power edge crimper 5 50. 1 2 3 4 5 7 
25. computer keypunch machine 1 2 3 4 5 6 7 
51. 6 7 crane 1 2 3 4 5 
26. high speed computer printer 1 2 3 4 5 5 7 
7 
7 
52. 
53. 
dump truck 
uniplane saw 
1 2 
1 2 
3 
3 
4 
4 
5 
5 
6 
6 
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APPENDIX B - SCALE VALUES AND DISCRIMINAL DISPERSIONS 
(JUDGES, FORM 1) 
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TABU: Bl. SCALE VALUES AND DISCRIMINAL DISPERSIONS 
SCALE DISCRIMINAL 
VALUE DISPERSION 
1. If I could choose between a job requiring 
use of machines and one that didn't, I 
would choose the job which does not use 
machines. 1. 2 .7 
2. I feel comfortable using hand operated 
tools. 4 1 .7 
3. Most machines arc entirely safe if used 
propocrly. 4 .4 
1 
.8 
4. I think that the noise machines make 
bother me most. 1 .6 .7 
5. When I figure out how to use a new tool, 
I feel good. 4 .2 1.1 
6. Frankly, 1 like machines and gadgets! 5 .0 2.4 
7. Computers sort of frighten me because 
they're so complicated. 1 .3 .8 
8. If I were to use some tools, I'd be con­
stantly afraid of hurting myself. .4 1.1 
9. For some reason, if a machine makes dust 
or chips, it scares me. .9 .7 
10. By using machines, people are losing their 
opportunity for self expressions that comes 
from making things by hand. 1.2 .8 
11. I really enjoy laboratory courses where we 
use scientific equipment. 3.5 1.1 
12. Industrial machines seem so dark and 
gloomy. .9 .9 
15 It may not be fair, but people that work 
with machines for a living don't appeal to 
me as much as people in white-collar jobs. 1.2 .8 
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T A K I . I i  l U .  ( A J i i t i n u o d  
SCALE DISCRIMINAI, 
VALUE DISPERSION 
14. In today's world, every student should 
learn how to use a large variety of 
tools and machines. 3. 9 1.1 
15. A machine painted bright colors doesn't 
seem as scary as one painted gray. 2. 5 .9 
16. I like to raise the hood of a new car to 
see the engine. 5. 4 .7 
17. If an appliance doesn't work I try to 
fix it myself before taking it to a 
repairman. 5. 7 .9 
18. 1 would enjoy a tour through a tractor 
manufacturing industry. 5, 5 .7 
19. I prefer doing math by hand rather than 
use a calculator. 2 2 .8 
2U. Machines would be less scary if they 
could muffle the sound. 1 .8 4.8 
21. I seriously doubt that I would enjoy a 
course in welding. 1 1 .8 
22. Using a sewing machine requires mechanical 
aptitude. 2 .7 1.1 
25. I don't understand how a computer works. 2 .5 .9 
24. I shy away from tools that are hot or 
have a flame. 1 .4 .8 
23. Someone 1 know was injured badly while 
using power equipment. 2 .1 .9 
26. Operating a mchine all day would really 
bore me. .8 .9 
27. 'Inhere are some machines that I use that 
still scare me. 1 .7 4.5 
28. I'm afraid I might lose control of a powei 
lawn mower. .9 .8 
TABLE Bl. Continued 
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SCALE 
VALUE 
DISCRIMINAL 
DISPERSION 
2 9 .  
50. 
31. 
32. 
33. 
3 4 .  
35. 
35. 
37. 
38. 
39. 
4 0 .  
4 1  .  
4 3 ,  
44. 
I avoid certain classes because of the ! 
equipment used. j .7 
I would enjoy having a home computer. 3.9 
Household appliance like trash compactors 
don't scare me. 3.3 
I feel embarrassed learning to use new 
equipment in front of others. 1.9 
When I buy appliances, I tend to look for 
the most simple, uncomplicated models. j 1.9 
I like machines that save me a lot of time 
and effort, even if they can be dangerous. 3.2 
Machines that vibrate a lot scare me. 1.4 
It would be fun to run a bulldozer. 3.8 
The sounds that a motorcycle make are some 
what exciting. 3.7 
Being around sharp objects make me nervous. 1.3 
A lot of tools are too heavy for me to use 
with confidence. 1.7 
I enjoy watching a skilled machinist operate 
machines. | 3.7 
Actually, an electric food mixer seems some­
what dangerous to me. 1.5 
42. As a child, I thought of vacuum sweepers and 
sewing machines as power tools. 2 . 6  
I would rather use a hand saw than a portable 
electric saw, 1.5 
In choosing a good stereo sound system, I 
prefer one that permits a lot of adjust-» 
ment s. 3.4 
I 
I .7 
.9 
1 . 8  
1 . 1  
. 1  
. 8  
.9 
.7 
1 . 0  
. 8  
.9 
1 . 8  
.8 
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TABLE B1. Continued 
SCALE 
VALUE 
DISCRIMINAL 
DISPERSION 
45. I don't have many tools of my 
1 
! 
own. 1 2.3 .8 
46. I prefer to use a camera that you just 
aim and press a button. 2.0 .6 
47. I've had at least one hobby that 
involves using hand tools. 3.1 
48. My father is better at using machines than 
I am. 2.4 
49. 1 enjoy the challenge of figuring out how 
a complex machine works. 5.8 
50. It would be really great to "manufacture" 
my own furniture using machines. 4.5 
51. My mother feels that repairing a car is 
a man's job. 2.0 
52. I don't really care if I can't use tools 
very well. 1.7 
55. I like learning the use of scientific 
laboratory equipment. o 
54. I probably feel more frustrated in using 
an office copying machine than other people.1.6 
55. I'll need a good understanding of mechanics 
and electronics in my future work. 3.7 
56. Girls that like to work on cars are a littl 
strange. 1.3 
57. People would ike me more if 1 was really 
handy in using machines or tools. 1.8 
58. People that live by themselves ought to know 
how to make repairs on their homes and carsj.5.3 
59. My father encouraged me to learn the use 
of tools and machines. 5.6 
.9 
1 . 0  
.9 
. 8  
1.1 
. 8  
.9  
1 . 2  
.9  
1 . 2  
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TABLE Bl. Continued 
SCALE DISCRIMINAL 
VALUE DISPERSION 
60. If I could, I would be interested in being 
an engineer. 2.9 
61 . Most of my teachers felt learning to use 
machines was not important for me. 1.6 
62. Males are not naturally mor mechanically 
inclined than females. 2.5 
65. I would rather figure out how a machine 
works than have someone explain it to me. 3.5 
64. 1 see more beauty in a good machine than 
most people do. 3.5 
65. Someone that works with their hands has a 
more interesting job than someone just 
sitting behind a desk. 3.7 
66. My mother is afraid of a lot of machines and 
tools. 1.5 
67. I don't like the idea of machines replacing 
the human hand skills. 1.7 
.9 
. 8  
.9 
. 8  
.7 
68. 1 would trust the repair work done on my car 
by a man more than by a woman. 2.0 
69. If a machine is called an "appliance", it 
seems easier to use. 2.4 
.7 
. 8  
70. I sometimes imagine my arm being cut off by 
a machine. 1.3 
71. I prefer using machines that you can't see 
any moving parts. 1.7 
72. 1 don't like to use machines because of the 
mathematics required. 1.4 
73. I don"t expect to use scientific equipment 
when I finish school. 1.9 
1.3 
.7 
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TAlîMi Bl. Continued 
SCALE DISCRIMINAI 
VALUE DISPERSION 
74. Macines are frustrating because they 
break down so often. 
75. With proper instructions, I find I can 
enjoy using just about any kind of tool, 
machine or appliance. 
76. The grease and oil of some machines makes 
it unpleasant to work with them. 
77. My teachers have indicated that I have 
mechanical abilities. 
78. Most people foci it is somewhat "improper" 
for a girl to be good with tools and 
machines. 
79. It's more satisfying to me to master the 
operation of a complex machine than a 
simple one. 
80. 1 have to be around a machine and see some­
one else operate it before I feel safe in 
trying to use it myself. 
81. I sometimes I were living back in the days 
when there were very few machines around. 
1.4 
4.2 
1.4 
3.6 
1.5 
3.9 
2 . 1  
1 . 1  
82. My parents were a lot of help in teaching me 
t o  a c c e p t  a n d  u s e  m a c h i n e s .  3 . 4  
83. IVhen \ was young, 1 preferred mechanical 
t o y s  o v e r  g a m e s  a n d  o t h e r  k i n d s  o f  t o y s .  3 . 7  
84. I enjoy showing someone else how to use a 
tool or machine. 4.2 
85. It irks me that companies haven't made 
t h e i r  m a c h i n e s  l e s s  n o i s y .  1 . 5  
86. I would enjoy a math course that used a 
c o m p u t e r  m o r e  t h a n  o n e  t h a t  d i d n ' t .  5 . 4  
87. Most professional people aren't required to 
use machines or tools. 2.1 
.7 
2 . 2  
.7 
. 8  
1.4 
1 . 2  
.7 
.8 
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TAIÎIJ; Kl. Continued 
SCALE DISCRIMINAL 
VALUE DISPERSION 
88. I've always had a special talent in 
figuring out how various machines work. 4. 0 .8 
89. 1 can't think of many things more boring 
than watching a machine do its work. 7 1.0 
90. Technology is creating a lot more unhappi-
ness among people than the help it provides. . 9 .9 
91. I find that some machines are as beautiful 
as fine sculpture or as other art. 3. 9 .9 
92. Everyone should be required to learn to 
make minor repairs and adjustments to an 
automobile. 3. 4 .7 
93. My mother has always been good in working 
with tools and machines around the house. 3 5 1.2 
94. I always feel a little nervous around sharp, 
shiny knives. 1 .3 1.0 
95. The bigger the machine, the less I like it. 1 .0 . 7 
96. I would enjoy taking a clock apart and 
putting it back together. 3 .8 .7 
97. Machines that don't make noise never worry 
mc. 2 .6 .9 
98. If my choice of job involved working with 
machines or with people, I would prefer 
machines. 3 .8 .9 
99. t enjoy being able to measure things to a 
high precision. 4 .2 .8 
100 . [ don't like using a machine unless 1 reall) 
understand what it is doing. 
r 
3 .0 .8 
1 
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APPENDIX C - FREQUENCIES, MEANS, STANDARD DEVIATIONS AND 
PERCENTAGES (FORMS 1, 2, AND 3) 
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TABLE Cl. FREQUENCIES - MACHINE USAGE SCALE (FORM 1) 
VARIABLE MEAN S.D. AGREE (%) DISAGREE (%) 
MUSI 1. 587 .494 86 41. 3 122 58. 7 
MUS2 1, .106 .309 185 89. 4 22 10. 6 
MUSS 1. 207 .406 165 79. 3 43 20. 7 
MUS4 1. 444 .498 115 55. 6 92 44. 4 
MUS 5 1. 043 .204 199 95. 7 9 4. 3 
MUS5 1. 291 .455 146 70. 9 60 29 . 1 
MUS7 1, .678 .468 67 32 . 2 141 67. 8 
MUS8 1. 803 .399 41 19. 7 167 80. 3 
MUS9 1. 856 .352 30 14. 4 178 85. 6 
MUSIC 1. 760 .428 50 24. 8 158 76. 0 
MUS 11 1. 401 .491 124 59. 9 83 40. 1 
MUS12 1. 665 .473 68 33. ,5 135 66. , 5 
MUS 13 1. 560 .498 91 44. 0 116 56. 0 
MUS 14 1. . 189 .393 167 81. 1 39 18. 9 
MUS 15 1. 486 .501 107 51. 4 101 48. , 6 
MUS 16 1. 377 .486 129 62. 3 78 37. , 7 
MUS 17 1. 309 .463 143 69. , 1 64 30. , 9 
MUS 18 1. 298 .459 146 70. 2 62 29. .8 
MUS 19 1, .860 .348 29 14. 0 178 86. .0 
MUS20 1. 252 .435 154 74. ,8 52 25. 2 
MUS21 1. 620 .487 79 38. 0 129 62. .0 
MUS22 1. 433 .497 118 56. , 7 90 43 . . 3 
MUS 2 3 1. 662 .474 70 33. ,8 137 66. 2 
MUS24 1. 630 .484 77 37. 0 131 63 . 0 
MUS25 1. 293 . 456 147 70. 7 61 29. 3 
MUS2& 1. 298 . 459 146 70. 2 62 29 .  8 
MUS 2 7 1. 447 .498 115 55. 3 93 44. .7 
MUS28 1. 913 . 282  18 8. 7 190 91. 3 
MUS29 1. 860 .348 29 14. 0 178 86 .0 
MUS 30 1. 097 .296 187 90. 3 20 9. .7 
MUS31 1. 087 . 282  189 91. 3 18 8, .7 
MUS32 1. 630 . 484 77 37. 0 131 63 .  0 
MUS33 1. 694 .462 53 30. 6 143 69 . 4 
MUS 3 4 1, .452 .499 114 54, .8 94 45 , .2 MUS 3 5 1. 615 .488 80 38 .5 128 61 .5 
MUS36 1, .333 .473 138 66 .7 69 33 .3 
MUS37 1, .295 .458 145 70 .4 61 29 . 6 
MUS 3 8 1. 476 .501 109 52 .4 99 47 . 6 
MUS39 1. 553 .498 93 44. .7 115 55 . 3 
MUS 40 1. 313 .465 143 68. 8 65 31 .3 
MUS41 1, .851 .357 31 14. 9 177 85 . 1 
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TABLE Cl. Continued 
VARIABLE MEAN 
MUS42 1.705 
MUS43 1.772 
MUS44 1.275 
MUS45 1.394 
MUS46 1.577 
MUS47 1.256 
MUS48 1.250 
MUS49 1.365 
MUS 50 1.322 
NUS51 1.255 
MUS52 1.755 
MUS53 1.418 
MUS54 1.894 
MUS 5 5 1.466 
MUS56 1.855 
MUS 5 7 1.855 
MUS 5 8 1.168 
MUS59 1.322 
MUS 60 1.545 
MUS 61 1.549 
MUS62 1.514 
MUS63 1.592 
MUS64 1.580 
MUS 55 1.413 
MUS 5 5 1.459 
MUS 6 7 1.556 
MUS 68 1.515 
MUS69 1.298 
MUS 70 1.558 
MUS71 1.550 
MUS 72 1.553 
MUS 7 3 1.635 
MUS 7 4 1.596 
MUS75 1.145 
MUS76 1.418 
MUS 7 7 1.510 
MUS78 1.303 
MUS79 1.250 
MUS80 1.314 
MUS81 1.750 
MUS82 1.354 
AGREE (%) DISAGREE (%) 
51 29. 5 145 70. 5 
47 22. 8 159 77. 2 
150 72. 5 57 27. 5 
125 60. 6 82 39. 4 
88 42. 3 120 57. 7 
154 74. 4 53 25. 5 
156 75. 0 52 25. 0 
132 53. 5 75 36. 5 
141 67. 8 57 32. 2 
155 74. 5 53 25. 5 
51 24. 5 157 75. 5 
121 58. 2 87 41. 8 
22 10. 5 186 89. 4 
111 53. 4 97 45. 5 
30 14. 4 178 85. 5 
28 13. 5 180 85. 5 
177 83. 2 35 16. 8 
141 67. 8 67 32. 2 
94 45. 4 113 54. 6 
73 35. 1 135 54. 9 
101 48. 6 107 51. 4 
64 30. 8 144 69. 2 
86 41. 3 119 57. 2 
122 58. 7 85 41. 3 
110 53. 1 97 45. 9 
89 43. 4 115 56. 5 
100 48. 5 105 51. 5 
146 70. 2 62 29. 8 
92 44. 2 115 55. 8 
91 44. 0 115 55. 0 
70 33. 7 138 65. 3 
76 36. 5 132 53. 5 
84 40. 4 124 59. 5 
177 85. 5 30 14. 5 
121 58. 2 87 41. 8 
101 49. 0 105 51. 0 
145 69. 7 65 30. 3 
156 75. 0 52 25. 0 
142 68. 5 65 31. 4 
52 25. 0 155 75. 0 
133 54. 6 73 35. 4 
S.D 
457 
421 
448 
490 
495 
438 
434 
483 
458 
437 
431 
494 
308 
500 
352 
342 
375 
458 
499 
478 
501 
463 
495 
494 
500 
497 
501 
459 
498 
498 
474 
483 
492 
353 
494 
501 
461 
434 
455 
434 
479 
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TABLE Cl. Continued 
VARIABLE MEAN S.D. AGREE ( % )  DISAGREE :  ( % )  
MUS83 1.459 .500 112 54.1 95 45.9 
MUS84 1. 188 .392 168 81.2 39 18.8 
MUS85 1.471 .500 109 52.9 97 47.1 
MUS86 1.315 .455 141 68.4 55 31.6 
MUS87 1.638 .482 75 35.2 132 63.8 
MUS88 1.592 .493 84 40.8 122 59.2 
MUS89 1.539 .481 75 36.1 133 63.9 
MUS 90 1.808 .395 40 19.2 158 80.8 
MUS91 1.498 .501 104 50.2 103 49.8 
MUS 9 2 1.140 .348 178 85.5 29 14.0 
MUS 9 3 1.512 .501 101 48.8 106 51.2 
MUS 9 4 1.385 .488 128 61.5 80 38.5 
MUS 9 5 1.567 .473 69 33.3 138 66.7 
MUS 9 6 1.548 .499 94 45.2 114 54.8 
MUS97 1.727 .447 56 27.3 149 72.7 
MUS98 1.826 .380 36 17.4 171 82.6 
MUS99 1.430 .496 118 57.0 89 43.0 
MUS100 1.173 .379 172 82.7 36 17.3 
TABLE C2. FREQUENCIES (FORM 2) 
TOOL NAME MEAN STD. DEV. 1 PCT. 2 PCT. 
Hand powered 
egg beater 1.163 .503 184 88.5 16 7.7 
Hand wood file 1.308 .717 167 80.3 25 112.0 
Hammer 1.319 .791 169 81.6 21 10.1 
Electric food 
blender 1.351 .753 159 76.4 33 15.9 
Typewriter 1.385 1.052 172 82.7 18 8.7 
Photocopy 
machine 1.399 .834 154 74.0 39 18.8 
Hand crosscut 
saw 1.514 .845 136 65.4 49 23.6 
Computer video 
terminal 1.538 1.116 152 73.1 30 13.4 
Gas powered 
lawnmower 1.659 1.083 129 62.0 46 22.1 
Wood chisel 1.659 .970 120 57.7 57 27.4 
Microcomputer 
line printer 1.707 1.174 128 61.5 46 22.1 
Snowblower 1.774 1.087 113 54.3 54 26.0 
Card reader 
and punch 1.813 1.266 118 56.7 53 25.5 
Keypunch 
machine 1.860 1.313 118 56.7 47 22.6 
Electric 
hand drill 1.904 1.151 100 48.1 62 29.8 
Anvi 1 and 
hammer 1.995 1.353 105 50.7 50 24.2 
3 
6 
10 
8 
10 
5 
4 
12 
8 
18 
18 
16 
25 
14 
15 
23 
22 
140 
PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT.' 
2.9 2 1.0 
4.8 5 2.4 
3.9 8 3.9 
4.8 5 2.4 
2.4 6 2.9 
1.9 9 4.3 
5.8 10 4.8 
3.8 10 4.8 
8.7 10 4.8 
8.7 10 4.8 
7.7 8 3.8 
12.0 10 4.8 
6.7 12 5.8 
7.7 12 5.8 
11.1 15 7.2 
10.6 16 7.7 
0 0.0 0 
1 0.5 0 
0 0.0 1 
0 0.0 1 
2 1.0 4 
1 0.5 11 
1 0.5 0 
5 2.4 2 
0 0.0 5 
1 0.5 2 
6 2.9 3 
4 1.9 1 
5 2.4 4 
8 3.9 5 
5 2.4 3 
8 3.9 4 
0.0 0 0.0 
0.0 0 0.0 
0.5 0 0.0 
0.5 0 0.0 
1.9 1 0.5 
0.5 0 . 0-0 
0 . 0  0  0 . 0  
1.0 1 0.5 
2.4 0 0.0 
1.0 0 0.0 
1.4 1 0.5 
0.5 1 0.5 
1.9 2 1.0 
2.4 1 0.5 
1.4 0 0.0 
1.9 2 1.0 
TABLE C2. Continued 
TOOL NAME MEAN STD. DEV. 1 POT 
-
2 PCT 
• 
Electronic 
test equip. 2.034 1.309 98 47. 1 53 25. 5 
Computer tape 
drive 2.082 1.372 96 46. 2 54 26. 0 
High speed 
computer 2.116 1.339 90 43. 5 57 27. 5 
Leather buffing 
wheels 2.135 1.104 69 33. 2 75 36. 1 
Engine strobe 
light 2.178 1.398 91 43. 8 51 24 .  5 
Hydraulic car 
j ack 2.192 1.263 79 38. 0 57 27. 4 
Power disk 
Sander 2.192 1.259 74 35. 6 69 33. 2 
Auto engine 
analyzer 2 .245  1.352 87 41, .8 43 20. 7 
Motorcycle 2.298 1.532 89 42, .8 46 22, .1 
Tractor/plow 2.303 1.358 76 36 .5 56 26 .9 
Electron spin 
resonance 2.357 1.434 76 36 .7 54 26 .1 
Impact wrench 2.396 1.461 75 36 .2 22 25 .1 
Offset print­
ing press 2 .433  1.306 61 29 .3 61 29 .3 
Wood drill 
press 2.485 1.457 69 33 .5 50 24 .3 
High resolution 
NMR spectro­
meter 2.534 1. 622 76 36 .9 45 21 .8 
142 
PCT. PCT. PCT. PCT. PCT. 
29 13.9 15 7.2 
29 13.9 12 5.8 
28 13.5 17 8.2 
41 19.7 15 7.2 
41 19.7 21 10.1 
3.4 
4.3 
4.3 
2.9 
29 13.9 19 9.1 13 5.3 
2.4 
34 16.3 18 8.7 10 4.8 1 
37 17.8 26 12.5 11 5.3 4 
30 14.4 22 10.6 12 5.8 4 
37 27.8 19 9.1 18 8.7 0 
35 16.9 18 8.7 18 8.7 5 
34 16.4 25 12.1 13 6.3 6 
44 21.2 21 10.1 19 9.1 2 
36 17.5 28 13.5 17 8.3 4 
2.4 
3.4 
2.4 
1.0 
1.4 
1.9 
0.5 
1.9 
1.9 
0.0 
2.4 
2.9 
1.0 
1.9 
1 0.5 
1 0.5 
1 0.5 
0 0.0 
2- 1.0 
1 0.5 
2 1.0 
0.0 
2.4 
1.0 
0.5 
1.0 
0.0 
1 . 0  
0 
5 
2 
1 
2 
30 14.6 26 12.6 16 7.8 4.4 1.9 
TABLE C2. Continued 
TOOL NAME MEAN STD. DEV. 1 PCT. 2 PCT. 
Garbage truck 2.538 1.551 71 34.1 50 24.0 
Electric drill 
press 2.591 1.526 63 30.3 56 26.9 
Dump truck 2.635 1.529 61 29.3 52 25.0 
Electric 
saber saw 2.663 1.567 56 26.9 57 27.4 
Power metal 
belt Sander 2.762 1.487 51 24.8 47 22.8 
Soil impacter 2.773 1.391 47 22.7 52 25.1 
Wood turning 
lathe 2.787 1.449 44 21.3 59 28.5 
Distribution 
panel-electric 2.787 1.456 50 24.2 50 24.2 
Power edge 
crimper 2.827 1.318 35 16.8 60 28.8 
Power hacksaw 2.846 1.571 52 25.0 48 23 .1 
Meat bandsaw 2.850 1.501 40 19.3 54 26.1 
Wood router 2 .923 1.641 46 22.2 53 25.6 
Wood bandsaw 2.928 1.609 44 21.2 54 26.0 
Electric horz. 
metal shear 2.971 1.379 31 14.9 56 26.9 
Screw thread 
machine 2.966 1.331 34 16.3 47 22.6 
Wood planer 3.024 1.547 35 16.9 58 28.0 
Spot welder 3.043 1.561 40 19.2 45 21.6 
Precision sur­
face grinder 3.043 1.436 35 16.8 45 21.6 
Radial arm saw 3.072 1.682 49 23.6 34 16.3 
144 
3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
30 14. 4 32 15.4 14 6.7 8 3.8 3 1.4 
33 15. 9 27 13.0 20 9.6 5 2.9 3 1.4 
41 19. 7 23 11.1 20 9.6 9 4.3 2 1.0 
45 21. 6 23 11.1 10 4.8 12 5.8 5 2.4 
48 23. 3 34 16.5 15 7.3 8 3.9 3 1.5 
52 25. 1 34 16.4 22 10.6 4 1.9 1 0.5 
39 18. 8 38 18.3 19 9.2 5 2.4 3 1.4 
39 18. 8 37 17.9 24 11.6 7 3.4 0 0.0 
47 22. 6 45 21.6 15 7.2 5 2.4 1 0.5 
37 17. 8 39 18.8 19 9.1 9 4.3 4 1.9 
55 26. 6 36 17.4 7 3.4 7 3.4 8 3.9 
40 19. ,3 32 15.5 20 9.7 7 3.4 9 4.3 
43 20, .7 31 14.9 18 8.7 12 5.8 6 2.9 
48 23. . 1 44 21.2 21 10.1 6 2.9 2 2.0 
49 23 . 6 55 26.4 17 8.2 5 2.4 1 0.5 
40 19 .3 34 16.4 24 11.6 13 6.3 3 1.4 
47 22 . 6 39 18.8 20 9.6 13 6.3 4 1.9 
49 23 .5 45 21.6 26 12.5 5 2.4 3 1.4 
46 22 . 1 40 19.2 18 8.7 13 6.3 8 3 . 8 
TABLE C2. Continued 
TOOL NAME MEAN STD. DEV. 1 PCX. 2 PCT. 
Riddle 3.082 1.603 44 21.3 39 18.8 
Combination 
milling machine 3.082 1.372 30 14.4 48 23.1 
Coal fired boiler 
furnace control 
panel 3.101 1.527 37 17.8 45 21.6 
Industrial 
wood planer 3.199 1.483 29 14.1 47 22.8 
Pneumatic box 
& pan break 3.213 1.466 26 12.6 44 21.3 
Vertical mill­
ing machine 3.218 1.585 35 17.0 46 22.3 
Power table 
saw 3.279 1.697 38 18.3 39 18.8 
Metal grinder 3.284 1.863 46 22.1 46 22.1 
Steam electri­
cal turbine 
generator 3.285 1.592 33 15.9 41 19.8 
Brush mulcher 3.341 1.643 32 15.4 41 19.7 
Horizontal mill­
ing machine 3.377 1.537 23 11.1 47 22.7 
Wood jointer 3.386 1.659 33 15.9 37 17.9 
Pneumatic ex­
tension press 3.386 1.406 15 7.2 45 21.7 
146 
3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
39 18.8 47 22.7 23 11.1 4.3 6 2.9 
44 21.2 57 27.4 19 9.1 10 4.8 0 0.0 
43 20.7 43 20.7 25 12.0 13 6.3 1.0 
41 19.9 47 22.8 30 13.6 4.4 1.5 
57 27.5 31 17.9 31 15.0 3.4 2.4 
29 14.1 50 24.3 32 15.5 4.4 2.4 
39 18.8 44 21.6 25 12.0 13 6.3 10 4.8 
22 1.6 32 15.4 31 14.9 21 10.1 10 4.8 
39 18.8 46 22.2 28 13.5 16 7.7 4 1.9 
42 20.2 40 19.2 29 13.9 18 8.7 6 2.9 
37 17.9 53 25.6 31 15.0 8 3.9 8 
39 18.8 44 21.2 30 14.5 17 8.2 7 
3.9 
3.4 
54 26.1 53 25.6 23 11.1 12 5.8 2.4 
TABLE C2. Continued 
TOOL NAME MEAN STD. DEV. 1 PCT. 2 PCT 
• 
Back hoe 3.413 1.714 33 15.9 42 20. 2 
Road grader 3.423 1.743 34 16.3 41 19. 7 
Bulldozer 3.483 1.762 35 16.9 37 17. 9 
Chain saw 3.563 1.801 31 14.9 36 17. 3 
Uniplane saw 3.609 1.753 28 13.5 35 16. 9 
Elbow truck 3.611 1.733 30 14.4 34 16. 3 
Oxyacetylene 
welding 3.650 1.817 30 14.6 39 18. 9 
Steel/concrete 
snake grinder 3.728 1.683 19 9.2 36 17. 5 
Coal fired 
boiler furnace 3.760 1.585 19 9.1 28 13. 5 
Crane 3.764 1.793 29 13.9 31 14. 9 
Metal forge 3.784 1.629 17 8.2 37 17 .8 
Electric arc 
welder 3.889 2.022 30 13.4 38 18 .3 
Gas fired 
metal furnace 4.077 1.781 18 8.7 32 15 .4 
Jack hammer 4.115 1.900 19 9.1 30 14 .4 
3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
31 14.9 
34 16.3 
29 14.0 
43 20.7 
39 18.8 
34 16.3 
28 13.6 
41 19.9 
44 21.2 
29 13.9 
39 18.8 
28 13.5 
29 13.9 
39 18.8 
45 21.6 
42 22.2 
45 21.7 
32 15.4 
43 20.8 
43 20.7 
34 16.5 . 
45 21.8 
51 24.5 
45 21.6 
37 17.8 
27 13.0 
34 16.3 
31 14.9 
33 15.9 
23 11.1 
32 15.5 
28 13.5 
23 11.1 
30 13.4 
39 18.9 
30 14.6 
33 15.9 
31 14.9 
46 22.1 
27 13.0 
47 22.6 
27 13.0 
13 6.3 
27 13.0 
18 8.7 
25 12.0 
28 13.5 
30 13.4 
23 11.2 
21 10.2 
25 12.0 
31 14.9 
23 11.1 
30 14.4 
28 13.5 
33 15.9 
11 5.3 
7 3.4 
11 5.3 
13 6.3 
11 5.3 
7 3.4 
13 6.3 
14 6.8 
8 3.8 
12 5.8 
9 4.3 
28 13.5 
20 9.6 
29 13.9 
TABLE C3. FREQUENCIES (FORM 3) 
TOOL NAME MEAN STD. DEV. 1 PCT. 2 PCT. 
Typewriter 1.301 .724 156 80.5 25 12.6 
Electric food 
blender 1.361 .761 155 74.5 39 18.8 
Computer video 
terminal 1.498 .990 149 72.0 32 15.5 
Gas powered 
lawnmower 1.530 1.037 130 52.5 49 23.5 
Computer card 
reader 1.700 .964 117 56.5 50 24.2 
Microcomputer 
line printer 1.731 1.114 124 59.6 45 21.5 
Computer key 
punch machine 1.805 1.217 120 58.5 41 20.0 
Wood drill 
press 1.846 .925 92 44.2 70 33.7 
High speed com­
puter printer 1.971 1.254 106 51.2 44 21.3 
Computer tape 
drive 1.981 1.255 95 45.7 58 32.7 
Portable wood 
Sander 2.053 1.387 97 46.5 55 26.4 
Offset print­
ing press 2.175 1.379 84 40.8 54 31.1 
Motorcycle 2.293 1.564 95 45.7 44 21.2 
Leather buff­
ing wheels 2.332 1.278 55 31.7 63 30.3 
Electric 
horizontal 
metal shear 2.404 1.195 62 29.8 50 24.0 
3 
8 
9 
15 
14 
29 
20 
22 
33 
27 
19 
28 
20 
29 
41 
150 
PCT. PCT. PCT. PCT. PCT. 
3.9 1.9 1 . 0  0.0 0.0 
4.3 4 1.9 0 0.0 0 0.0 0.5 
7.2 6 2.9 1.0 1.4 0.0 
6.7 3.4 3.4 0.5 0.0 
14.0 7 3.4 4 1.9 0 0.0 0.0 
9.6 10 4.8 8 3.8 0.5 0.0 
10.7 12 5.9 3.4 1.0 0.5 
15.9 12 5.8 0.5 0.0 0.0 
13.0 19 9.2 10 4.8 0.0 0.5 
9.1 12 5.8 4.3 1.9 0.0 
13.5 14 6.7 2.9 1.9 1.9 
9.7 23 11.2 7 3.4 
13.9 19 9.1 5 2.4 
7 3.4 1 0.5 
6 2.9 10 4.8 
19.7 25 12.0 4.3 1.4 0.5 
26.9 31 14.9 8 3.8 0.5 0.0 
TABLE C3. Continued 
TOOL NAME MEAN STD. DEV. 1 PCT 
• 
2 PCT. 
Metal drill 
press 2.418 1.275 60 28. 8 59 28.4 
Precision sur­
face grinder 2.478 1.202 53 25. 6 59 28.5 
Garbage truck 2.418 1.428 60 28. 8 64 30.8 
Wood planer 2.577 1.346 48 23. 1 66 • 31.7 
Power hacksaw 2.577 1.479 61 29. 3 54 26.0 
Wood turning 
lathe 2.560 1.324 50 24. 2 59 28.5 
Dump truck 2.563 1.467 62 29. 8 52 25.0 
Power disk & 
belt Sander 2.606 1.431 53 25. 5 62 22.8 
Power edge 
crimper 2.666 1.220 41 19. 7 56 26.9 
Electric distri 
bution panel 2.684 1.419 49 23, .8 57 27.7 
Vertical mill­
ing machine 2.716 1.330 43 20 . 7 54 26.0 
Metal grinder 2.731 1.482 48 23 . 1 58 27.9 
Pneumatic box 
and pan break 2.769 1.423 43 20 .7 58 27.9 
Wood lathe 2.938 1.517 41 19 .7 48 23 .1 
Industrial 
wood planer 2.995 1.406 35 16 .8 42 20.2 
Bulldozer 3.096 1.633 38 18 -3 49 23. 6 
Table saw 3.111 1.672 35 16 .8 56 36.Ç 
Wood bandsaw 3.144 1.733 37 17 .8 53 25. 5 
152 
3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
50 24.0 25 12. 0 10 4.8 3 1. 4 1 0.5 
50 24.2 34 16. 4 10 4.8 1" 0. 5 0 0.0 
40 19.2 25 12. 0 10 4.8 5 2. 4 4 1.9 
49 23.6 25 12. 0 13 6.3 5 2. 4 2 1.0 
41 19.7 29 13. 9 13 6.3 7 3. 4 3 1.4 
55 27.1 24 11. 6 13 6.3 2 1. 0 3 1.4 
42 20.2 32 15. 4 11 5.3 5 2. 4 4 1.9 
43 20.7 24 11. 5 18 8.7 5 2. 9 2 1.0 
61 29.3 33 15. 9 15 7.2 2 1. 0 0 0.0 
45 21.8 29 14. 1 18 8.7 7 3. 4 1 0.5 
59 28.4 31 14. 9 14 6.7 5 2. 9 1 0.5 
43 20.7 36 17. 3 13 6.3 4 1. 9 6 2.9 
50 24.0 28 13. 5 22 10.6 4 1. 9 3 1.4 
51 24.5 37 17. 8 20 9.6 4 1. 9 7 3.4 
63 30.3 37 17. 8 22 10.6 6 2. 9 3 1.4 
45 21.5 33 15. ,9 26 12.5 8 3. 8 9 4.3 
44 21.2 29 13 . 9 22 10.6 12 5. 8 10 4.8 
42 20.2 33 15. 9 20 9.6 8 3. 8 15 7.2 
TABLE C3. Continued 
TOOL NAME MEAN STD . DEV. 1 PCT 2 PCT. 
Wood jointer 3. 144 1. 525 32 15. 4 44 21.2 
Back hoe 3. 168 1. 574 36 17. 3 41 19.7 
Screw thread 
machine 3. 197 1. 499 13 14. 4 37 17.8 
Radial arm saw 3. 236 1. 820 • 37 17. 8 54 26.0 
Wood router 3. ,260 1. 764 35 16. 8 49 23.6 
Concrete drill 3. 264 1. 653 34 16. 3 47 22.6 
Road grader 3, .279 1, .599 35. 16. 8 47 22.5 
Chain saw 3 .279 1 .714 35 16. 8 42 20.2 
Power metal 
belt Sander 3 .284 1 .826 44 21 .2 39 18.8 
Wood shaper 3 .351 1 .602 25 12 .5 46 22.1 
Uniplane saw 3 .442 1 .514 23 11 . 1 44 21.2 
Concrete and 
snake grinder 3 .475 1 .500 25 12 .0 42 20.2 
Oxyacetylene 
welding and 
cutting torch 3 .644 1 .916 35 15 .8 34 16.3 
Power metal 
saw 3 .673 1 .906 29 13 .9 44 21.2 
Crane 3 .731 1 .776 25 12 .5 34 16.3 
Coal fired 
boiler 3 .827 1 .579 15 7 .7 37 17.8 
Arc welder 3 .832 2 013 29 13 .9 43 20.7 
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3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
55 26.4 37 17.8 25 12 .0 9 4.3 6 2.9 
49 23.6 39 18.8 24 11 .5 15 7.2 4 1.9 
64 30.8 39 18.8 20 9 .6 13 6.3 5 2.4 
37 17.8 30 14.4 18 8 .7 17 8.2 15 7.2 
41 19.7 35 16.8 22 10 .6 10 4.8 16 7.7 
37 17.8 39 18.8 30 14 .4 13 6.3 8 3.8 
37 17.8 33 15.9 36 17 .3 10 4.8 . 10 4.8 
48 23.1 32 15.4 28 13 .5 10 4.8 13 6.3 
39 18.8 28 13.5 27 13 .0 20 9.6 11 5.3 
43 20.7 45 21.6 28 13 .5 10 4.8 10 4.8 
42 20.2 53 25.5 20 9 .6 15 7.2 11 5.3 
38 18.3 44 21.2 35 16 .8 19 9.1 5 2.4 
37 17.8 29 13.9 28 13 .5 27 13.0 18 8.7 
34 16.3 24 11.5 30 14 .4 30 14.4 17 8.2 
36 17.3 40 19.2 32 15 -4 26 12.5 14 6.7 
36 17.3 53 25.5 24 11 .5 28 13.5 14 6.7 
27 13 .0 28 13.5 23 11 . 1 32 15.4 26 12.5 
TABLE C3. Continued 
TOOL NAME MEAN STD. DEV. 1 POT. 2 PCT. 
Coal fired 
boiler furnace 3.909 1.710 15 7.2 35 17.3 
Jack hammer 4.005 1.932 19 9.1 41 19.7 
Portable 
concrete saw 4.019 1.888 24 11.5 26 12.5 
156 
3 PCT. 4 PCT. 5 PCT. 6 PCT. 7 PCT. 
35 16.8 50 24.0 30 14.4 23 11.1 19 9 1 
30 14.4 37 17.8 22 10.6 29 13.9 30 14.4 
41 19.7 28 13.5 33 15.9 32 15.4 24 11.5 
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APPENDIX D - PEARSON CORRELATION MATRIX (DEMOGRAPHIC 
VARIABLES) 
TABLE Dl. Pearson Correlation Matrix (Demographic Variables) ^ 
tem 1 2 3 4 5 6 7 8 9 
1 1.000 
2 .456 1.000 
3 -.215 -.085 1.000 
4 -.040 -.100 -.113 1.000 
5 - .118 -.020 .145 -.316 1.000 
6 . 145 .008 -.131 . 134 -.089 1.000 
7 - .110 -.002 .171 -.184 .472 -.338 1.000 
8 -.094 -.012 -.002 -.029 .187 -.073 .269 1.000 
9 .208 . 133 -.416 -.007 -.006 -.054 -.030 -.081 1.000 
10 -.134 -.082 .828 -.052 .105 -.078 -.130 -.011 -.695 
11 -.028 -.082 -.487 .010 .055 -.006 -.061 .013 .173 
12 .180 .081 -.343 .149 -.186 .016 -.167 -.376 .265 
13 .093 -.043 -.335 .098 -.089 .051 -.065 -.037 .108 
14 .194 .048 -.419 .165 -.075 .114 -.058 .028 . 196 
15 .048 .082 -.474 .019 .005 .075 .050 - .005 .243 
15 . 142 .072 -.582 .050 -.091 .062 -.085 -.157 .270 
17 .079 .105 -.399 -.015 -.016 .067 -.063 .007 . 111 
18 -.033 - .006 .105 .009 .038 .050 .059 .037 -.092 
19 . 144 .071 -.330 -.081 -.101 .042 -.031 . 133 . 101 
a See Table D2 for variable labels. 
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10 11 12 13 14 15 16 17 18 19 
1.000 
-.486 1.000 
-.347 .235 1.000 
-.251 .178 .353 1.000 
-.374 .303 .262 .422 1.000 
-.435 .445 .321 .399 .398 1.000 
-.560 .438 .398 .366 .387 
-.395 .303 .262 .365 .349 
.151 -.005 .100 .331 .183 
-.316 .221 .102 .188 .245 
.450 1.000 
.351 .387 1.000 
.150 .138 .184 1.000 
.215 .326 .254 .063 1.000 
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TABLE D2. PEARSON CORRELATION VARIABLES 
Variable 
1 = Age 
2 = Education 
3 = Sex 
4 = Mother's occupation 
5 = Mother's education 
6 = Father's ocupation 
7 = Father's education 
8 = Where lived 
9 = Major 
10 = Technical/Non-Technical 
11 = Expl - Past enrollment in Industrial Arts 
12 = Exp2 - Previous work on farm 
13 = Exp3 - Helped make home repairs 
14 = Exp4 - Had a hobby in which tools or machines were used 
15 = Exp5 - Helped change a bicycle tire 
16 = Exp6 - Made adjustments on a gasoline lawn mower 
17 = Exp7 - Have visited a manufacturing industry 
18 = Exp8 - Have operated most home appliances 
19 = Number of courses taken utilizing tools or machines 
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APPENDIX E - FACTOR ANALYSIS MATRIX (FORM 1) 
6 
49 
83 
16 
55 
88 
99 
21 
24 
18 
52 
64 
39 
50 
94 
45 
77 
73 
59 
91 
79 
36 
12 
17 
84 
89 
95 
48 
53 
60 
1 
82 
47 
40 
43 
71 
75 
80 
11 
76 
69 
72 
9 
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El. FACTOR MATRIX 
1 2 3 
FACTORS 
4 5 6 7 8 
.693 .264 .035 -.008 -.000 -.042 .095 .137 
.664 .136 .020 . 198 .008 -.090 -.009 -.067 
.664 .078 -.109 .010 -.040 . 146 .009 .087 
.647 .209 .094 .171 -.052 .056 . 122 . 163 
. 637 .216 -.070 -.107 -.080 . 182 -.008 .058 
. 626 .052 -.212 .140 .101 .074 -.089 -.037 
. 613 . 162 .099 . 128 .083 -.034 .032 -.134 
-.612 .022 .030 .234 .201 .076 -.077 .095 
-.611 .258 .098 . 178 .051 .003 -.214 -.086 
. 604 .201 . 102 -.014 -.122 .049 .029 .223 
-.603 -.044 -.207 .123 -.123 .061 -.003 .076 
.598 .082  -.298 .030 .056  . 164 .053 . 122 
-.587 .034 .281 - .006 .035 .020 -.151 .027 
.577 .080  .077 .087 .014 .029 . 165 -.142 
.576 .127 .179 .116 .163 -.036 -.052 .139 
-.571 -.079 .143 -.072 -.101 .052 .058 .120 
.553 .076 -.224 .044 .154 -.220 -.112 -.125 
-.548 -.113 -.166 -.113 -.068 -.110 -.089 -.107 
.539 .098 . 152 -.241 .149 . 153 -.140 -.077 
.524 .089  .099 -.061 .037 .092 -.116 -.043 
.523 . 124 .309 -.026 -.101 .079 -.022 .120 
,509 . 174 -.061 - .066 -.074 .021 -.132 -.162 
-.503 ,141 -.144 .171 .070 .028 -.091 -.034 
.503 .085 -.183 -.022 .109 -.060 .102 -.119 
.496 -.053 .390 .024 -.065 -.162 .042 .094 
-.491 -.109 - .237  .019 -.077 .084 .064 .066 
-.490 .150 -.032 .137 .107 .043 -.006 .239 
-.489 .099 .288 -.288 .074 .029 .058 .025 
.484 .333 .196 .212 .283 -.034 -.025 -.124 
.484 .145 -.080 .123 -.044 .074 -.131 .043 
-.473 .036 .040 .082 .021 -.031 -.073 -.114 
.456 -.117 .165 -.221 .105 .149 -.199 -.057 
.454 -.030 -.046 -.054 .111 -.101 .205 -.162 
.443 .139 .257 -.146 -.295 .088 -.095 -.093 
-.436 .174 .145 .087 .100 -.038 -.133 -.079 
.426 .202 .063 -.103 -.053 -.121 -.081 .004 
.417 .031 .301 -.074 -.122 -.277 .032 .077 
.405 .065 .226 -.051 -.056 .026 .217 -.012 
.392 .324 . 113 .303 . 104 .039 .001 -.037 
.358 .026 .086 .169 -.035 .046 . 173 .088 
.355 .242 . 105 -.043 .007 . 145 -.054 .096 
.333 - .016 . 115 -.256 -.194 .043 .012 -.160 
.322  . 190 .083 . 168 .097 -.161 -.063 .046 
.322 .014 .306 .142 -.027 .038 .006 - . 040 
63 
33 
28 
13 
96 
38 
7 
23 
70 
8 
35 
68 
98 
20 
85 
86 
46 
30 
57 
34 
100 
78 
51 
66 
31 
10 
93 
29 
74 
44 
2 
22 
92 
87 
65 
163 
El. Continued 
1 2 3 
FACTORS 
4 5 6 7 8 
.316 . 106 -.195 .075 .060 .113 -.011 .288 
-.267 .197 -.094 - . 102 .099 -.210 .090 -.058 
-.261 .245 -.130 -.098 .065 
-.194 -.256 .026 
-.237 .142 . 119 .065 -.051 -.037 -.059 .016 
-.325 .491 . 104 .142 -.151 .034 .012 -.038 
-.428 .465 
-.047 .191 -.102 -.146 .157 -.032 
-.225 .443 .049 -.292 -.145 -.118 .166 .148 
-.172 .411 
-.132 -.287 .058 -.049 .249 -.147 
-.030 .401 .009 .034 -.062 .028 -.222 .055 
-.325 .376 
-.050 .075 -.101 .079 -.156 .007 
-.306 .375 .068 .000 .001 .230 -.092 .094 
-.119 .297 
-.144 -.142 -.154 . 170 .110 .077 
.295 .030 
-.365 .012 .085 .209 .015 .114 
- .236 .259 .312 .238 .067 .004 . 161 -.025 
-.162 .188 .263 .047 -.010 -.132 .257 -.079 
.262 -.067 .062 .420 -.157 . 144 -.132 .087 
-.254 .147 -.067 -.388 .082 .145 .031 .141 
.118 -.030 .105 .383 -.174 .026 -.049 -.079 
.182 .161 -.014 -.355 .164 .016 -.014 .120 
.338 .047 
-.064 -.338 
-.157 -.053 -.028 .001 
-.128 . 132 .094 .276 .062 . 185 .225 .240 
.014 .011 -.071 .257 -.256 .022 .067 .108 
.027 .097 -.094 -.001 .616 -.060 .290 -.185 
.079 .270 
-.258 .071 -. 446 .004 .099 -.414 
. 104 
-.227 .237 -.006 -.350 .223 . 165 .066 
-.241 .087 
-.227 -.006 .260 -.051 .252 . 169 
.059 
-.069 .220 
-.123 .246 .204 .083 .038 
-.197 .279 -.190 -.053 .274 -.430 -.086 -.035 
-.293 .064 .017 .018 .039 .335 .064 .124 
. 122 -.019 .074 .086 
-.161 -.325 - .058 -.007 
.295 . 139 .041 .070 .129 -.317 .128 -.039 
.041 . 188 .076 -.103 .112 .232 -.074 
-.161 
-.063 
-.039 .256 .067 .035 .061 .273 - .243 
.127 .247 -.128 .108 
-.021 -.111 .265 .217 
.261 .065 .052 
-.250 -.007 . 127 .261 -.026 
56 
19 
90 
81 
5 
26 
14 
37 
62 
41 
4 
61 
32 
67 
25 
54 
97 
58 
27 
3 
42 
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El. FACTOR MATRIX 
1 2 3 
FACTORS 
4 5 6 7 8 
.077  . 139 -.209 —.006 — .191 -.151 .294 .300 
.082 .037 -.174 .276 .250 -.039 . 125 -.267 
.018 -.025 -.165 -.002 .301 .092 .329 -.101 
. 145 .118 -.275 .001 .115 .264 . 143 -.263 
.226 -.027 .165 -.028 .109 -.061 .092 . 153 
.276 -.041 .084 .161 -.105 .138 .094 -.028 
.001 .068 .272 -.239 .268 -.040 . 199 -.156 
.274 .239 -.082 -.223 -.272 -.139 -.296 .062 
.054 -.207 .176 .120 -.132 -.191 . 109 -.038 
.086 . 194 -.216 -.007 .030 -.037 -.021 -.070 
. 180 .088 .235 .008 .092 .184 .070 -.211 
.204 - . 046 . 147 .005 .024 -.314 . 103 .163 
.244 .325 -.044 -.265 -.076 .134 -.142 -.044 
.207 -.051 .054 -.001 . 189 .213 .174 -.059 
.085 .126 -.001 .100 -.062 .210 -.038 -.195 
. 117 .237 -.205 -.192 .026 .071 .068 .096 
.020 -.109 -.154 -.056 .007 .072 . 129 .057 
.038 -.001 . 136 -.119 .080 -.011 . 144 -.160 
.046 .292 .244 -.074 .034 . 134 -.127 -.103 
.245 -.093 .245 -.108 .089 -.045 .031 .252 
.016 .213 .113 -.045 . 108 -.065 -.096 .178 
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APPENDIX F - MEAN RATINGS FOR JUDGES (FORM 2) 
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TABLE FI. MEAN RATINGS FOR JUDGES (FORM 2) 
STANDARD 
TOOL MEAN DEVIATION 
1. Impact wrench 3.16 1.28 
2. Horizontal milling machine 4.10 1.20 
5. Vertical milling machine 3.93 1.11 
4. Wood jointer 4.63 1.15 
5. Wood planer 4.28 1.28 
6. Power table saw 4.91 1.31 
7. Uniplane saw 4.32 1.32 
8. Hammer 1.61 1.22 
9. Electric arc welder 5.27 1.60 
10. Riddle 2.71 1.03 
11- Electric hand drill 2.46 1.16 
12. Automobile engine analyzer 2.86 1.37 
13. Gas fired metal furnace 4.95 1.37 
14 . Wood turning lathe 4.09 1.34 
15. Brush mulcher 4.64 1.55 
16 . Soil impacter 3.57 1.23 
17. Electric drill press 3.14 1.23 
18. Crane 5.39 1.68 
19. Road grader 4.98 1.65 
20. Bulldozer 5.04 1.61 
21. Jack hammer 5.30 1.26 
22. Back hoe 4,50 1.51 
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TABLE Fl. Continued 
STANDARD 
TOOL MEAN DEVIATION 
25. Dump truck 3.95 1.52 
24. Elbow truck 4.50 1.56 
25. Chain saw 5.16 1.47 
26. Typewriter 1.64 1.34 
27. Metal forge 4.21 1.40 
28. Oxyacetylene welding 4.52 1.40 
29. Wood drill press 3.20 1.07 
30. Wood band saw 3.96 1.32 
31. Metal grinder 3.79 1.49 
32. Electric distribution panel 3.25 1.62 
33. Steam electric turbine generator 3.89 1.45 
34. Coal fired boiler furnace control panel 3.64 1.45 
35. Coal fired boiler furnace 4.52 1.45 
36. Industrial wood planer 4.38 1.36 
37. Radial arm saw 4.38 1.45 
38. Pneumatic box and pan break 3.41 1.13 
39. Power edge crimper 3.41 1.13 
40. Electric horizontal metal shear 3.79 1.09 
41. Spot welder 3.38 1.07 
42. Garbage truck 3.46 1.49 
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TABLE Pl. Continued 
STANDARD 
TOOL MEAN DEVIATION 
43. Offset printing press 3.48 1.29 
44. Microcomputer line printer 2.25 1.39 
45. Photocopy machine 1.77 1.19 
46. Leather buffing wheels 2.82 1.10 
47. Screw thread machine 4.11 1.12 
48. Pneumatic extension press 4.30 1.00 
49. Combination milling machine 4.21 1.09 
50. Precision surface grinder 3.77 1.10 
51. High speed computer 3.05 1.49 
52. Computer tape drive 2 .86  1.62 
53. Card reader and punch 2.64 1.55 
54. Keypunch machine 2.48 1.56 
55. Anvil and hammer 2.41 1 .26  
56. Power hack saw 3.46 1 .28  
57. Gas powered lawn mower 2.68 1.35 
58. Hand powered egg beater 1.45 .95 
59. Electric food blender 1.91 1.16 
60. Meat band saw 3.71 1.35 
61. Hand crosscut saw 1.96 1.25 
62. Hand wood file 1.73 1.05 
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TABLE FI. Continued 
STANDARD 
TOOL MEAN DEVIATION 
63. Wood chisel 2.39 1.36 
64. Power metal belt sander 3.34 1.35 
65. Steel or concrete snake grinder 4.18 1.40 
66. Computer video terminal 2.09 1.51 
67. Motorcycle 3.80 1.52 
68. Tractor and plow 3.84 1.67 
69. Snowblower 2.98 1.34 
70. Hydraulic car jack 2.89 1.30 
71. Electric saber saw 3.36 1.38 
72. Engine'strobe light 2.46 1.29 
73. Wood router 3.62 1.27 
74. Power disk sander 3.05 1.17 
75. Electronic test equipment 2.70 1.39 
76. Electronic spin resonance 2.96 1.43 
77. High resolution NMR spectrometer 3.34 1.46 
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APPENDIX G - HUMAN SUBJECTS COMMITTEE APPROVAL FORM 
171 
INFORMATION ON THE USE OF "HUMAN SUBJECTS !N RESEARCH 
I0WA5TATE UNIVERSITY 
(Please follow the accompanying Instructions for completing this form.) 
Title of project (please type): The development and validation of three tool 
anxiety scale forms: a comparative analysis 
© 2.) I agree to provide the proper surveillance of this project to Insure that the rights and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved^! 11 be 
subrjîteed to the committee for review. 
Type^^NamJf^^l'r'^Incipal Investigator f Datfe Signature of Princfptf^Investigator 
Campus Address Campus Telephone 
Signatures of others (if any) Date Relationship to Principal Investigator 
r 4J ATTACH an additional page(s) (A) describing your proposed research and (B) the 
subjects to be used, (C) indicating any risks or discomforts to the subjects, and 
(D) covering any topics checlted below. CHECK all boxes applicable. 
n Medical clearance necessary before subjects can participate 'x 
r~| Samples (blood, tissue, etc.) from subjects ^ 
I I Administration of substances (foods, drugs, etc.) to subjects • 
I I ' Physical exercise or conditioning for subjects > !  
I 1 Deception of subjects 
I 1 Subjects under 14 years of age and (or) Q Subjects 14-17 years of ag^Vj (f,;, 
I I Subjects in Institutions 
I I Research must be approved by another institution or agency 
r 5-) ATTACH an example of the material to be used to obtain informed consent and CHECK 
^ which type will be used. 
Î i Signed informed consent will be obtained. 
rC%ModIfied informed consent will be obtained. 
©Month Day Year Anticipated date on which subjects will be first contacted: 6 6 83 
Anticipated date for last contact with subjects: ^ 
r?-) If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey Instruments: 
Month Day Year 
f 8.J Signature of Head or Chajnyrson Date Department or Administrative Unit 
n^</us'fna.l f> 
ITS-T Decision of the University Committee on the Use of Human Subjects ïn Research: 
I I Project Approved Q Project not approved Q No action required 
leorge G. Karas 
Name of Committee Chairperson Date Signature of Committee Chairperson 
Revised 5/78 
